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Use of assisted reproductive technologies (ART) has increased rapidly in the United States and 
other countries amid continued fertility postponement and record low fertility rates. ARTs can enable 
people to overcome biological barriers to having children and may be the only option to have biological 
children for some. Given the current U.S. social and demographic context of increasing investments in 
education and career development by women and the associated postponement of marriage and first births 
as well as the increasing acceptance of same-sex and single-parent headed households, demand for and 
use of ART is likely to continue to increase. In the U.S., however, use and outcomes of ARTs are strongly 
patterned by race and socioeconomic status. The goal of this dissertation is to provide a demographic and 
sociological analysis of the racial inequalities observed in ART. Chapter 1 uses demographic projections 
and shows that ART will continue to play a small and racially and socioeconomically patterned role in 
total fertility if current trends continue. Chapter 2 uses two nationally representative data sources and 
finds inconsistent evidence of weathering and weathering-related health indicators among women of color 
seeking infertility treatments, suggesting the need for improved data as well as the consideration of other 
causes of inequality. Chapter 3 investigates claims that “sociocultural differences” drive racial disparities 
in utilization of ART. Given the limited information about the substance of these differences, Chapter 3 
uses qualitative interviews with 16 Black or African American women and 15 White women in graduate 
programs. The results demonstrate similarities as well as nuanced differences in sources of knowledge 
about ART and perceptions (or schemas) of ART between Black and White women in the sample. These 
iv 
results cast doubt on previous suggestions that exposure to knowledge about ART, perceptions of ART, 
or openness to use of ART may drive lower treatment seeking or treatment receipt among Black women. 
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Infertility is defined by the American Society for Reproductive Medicine as the inability to 
conceive after twelve months of regular, unprotected intercourse (Practice Committee of the American 
Society for Reproductive Medicine 2013). An estimated 38%-47% of U.S. women have ever been 
infertile (Johnson et al. 2011; Wellons et al. 2008), and approximately 11% of women in childbearing age 
are currently experiencing infertility symptoms according to the National Survey of Family Growth 
(Chandra, Copen, and Stephen 2013). With continued tensions between work and family, increases in the 
average age at first childbearing, and other social and societal factors, infertility, as well as related issues 
such as impaired fertility, sub-fecundity, or difficulties conceiving, may become increasingly common in 
the United States, leading to increased demand for and use of infertility treatments. 
Assisted reproductive technologies (ARTs) have the potential to help people have the children 
they desire within the current U.S. social and demographic context. However, there are considerable 
racial disparities in all researched features related to ART in the United States from beliefs about its ethics 
to clinical birth rates and pregnancy outcomes (e.g., Adashi and Dean 2016; Dayal 2013; Ethics 
Committee of the ASRM 2015; Feinberg et al. 2006; Greil et al. 2011; Humphries et al. 2016; Jain 2006; 
Kissin et al. 2016; Shuler et al. 2011; Weedin et al. 2017). At present, there are excellent examples of 
demographic research on ART in Europe, and a rich sociological literature on both infertility and health 
disparities in the United States, more generally. However, sociological and demographic methodological 
and theoretical insights have not yet been widely applied to the study of ART in the United States. Thus, 
the purpose of this dissertation is to contribute demographic and sociological perspectives to the study of 
ART in the United States. In three chapters with unique methods, theoretical framings, and foci, this 
dissertation provides new insights into the demographic impact of ART on U.S. fertility and the social 
mechanisms driving racial inequality in ART births and utilization. This introduction provides 
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background about ART and an overview of the methods, central findings, and key contributions of each 
of the three chapters that follow.   
1.1 Background of ART  
Assisted reproductive technologies are defined by the Centers for Disease Control and Prevention 
(CDC) as any treatment where both sperm and egg or a fertilized egg or embryo is handled outside of the 
body (Centers for Disease Control and Prevention, American Society for Reproductive Medicine, and 
Society for Assisted Reproductive Technology 2019). The most common procedure is known as in-vitro 
fertilization or IVF (Centers for Disease Control and Prevention et al. 2019). IVF is a process where 
mature eggs are collected from a woman’s ovaries and fertilized with sperm in a lab and the fertilized egg 
or embryo is then implanted into a woman’s uterus (Centers for Disease Control and Prevention et al. 
2019).   
IVF was developed in the late 1970s, with the first successful live birth occurring in England in 
1978, and the first successful live birth in the U.S. occurring in 1981 (Cohen et al. 2005). The birth of 
Louise Joy Brown, the first IVF baby, was an important moment in history, and some have argued the 
successful birth of Louise and her parents’ sympathetic struggle to have children generated greater 
acceptability of this treatment than might have occurred if the birth had been unsuccessful or if Louise 
had been unhealthy (Johnson-Hanks et al. 2011). Other, less common, forms of ART include gamete 
intrafallopian transfer (GIFT), which involves use of a laparoscope to transfer eggs and sperm into a 
woman’s fallopian tubes, and zygote intrafallopian transfer (ZIFT), which uses a laparoscope to transfer a 
fertilized egg into a woman’s fallopian tubes (Centers for Disease Control and Prevention et al. 2019).  
In the United States, research on ART is facilitated by federal mandates for ART clinic reporting 
(102d Congress 1992). These data are aggregated into reports and disseminated by the CDC and the 
Society for Assisted Reproductive Technology (SART). These reports show that the average success rates 
of ART are relatively low, ranging from 3.2% to 49.4% depending on age of the patient and the use of a 
fresh or frozen egg (Centers for Disease Control and Prevention, American Society for Reproductive 
Medicine, and Society for Assisted Reproductive Technology 2017).  
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ART treatments are also costly in the United States. Katz and colleagues (2011) estimated the 
median costs associated with 18-months of IVF is $24,373, and Wu and colleagues (2014) estimated the 
median out-of-pocket costs of IVF at $19,234. Importantly, there is no universal health care coverage for 
infertility treatments in the United States. As of 2020, 17 states have incorporated requirements for at 
least some types of infertility treatments to be covered by health insurers (RESOLVE: The National 
Infertility Association 2020). However, the mandates do not necessarily require insurers to include ARTs, 
and no Medicaid plans offer such coverage.  
1.2 Trends in ART 
Despite the high cost, ART cycles and births are on the rise in the United States. For example, the 
number of clinics performing ART cycles rose from 264 clinics included in the 1995 CDC mandated 
clinic reporting to 463 clinics in 2016 (Center for Disease Control and Prevention and National Center for 
Chronic Disease Prevention and Health Promotion, Division of Reproductive Health 2019; Sunderam et 
al. 2013, 2019). In the last six years, the number of ART cycles performed has risen from 147,260 to 
197,706, resulting in ART births accounting for 1.8% of births (76,892 infants born) in 2016 up from 
1.5% of births (61,564 infants born) in 2010 (Sunderam et al. 2013, 2019). 
The CDC reports provide rough estimates of the proportion of births due to ART and clearly 
demonstrate an upward trend in ART cycles and births. However, the CDC’s reports use imprecise and 
overly broad age categories. For example, the age-specific rates reported in ART surveillance reports use 
the age groups less than 35, 35-37, and over 37 or all women aged 15-44 as a denominator (e.g., 
Sunderam et al. 2018). Using imprecise age groups masks potential differences in utilization trends as 
well as obscuring the “risk” of an ART birth. Further, estimates from CDC reports have not included the 
impact of ART on the total fertility rate (TFR) nor do they stratify rates by parity, race, or education.  
Tierney and Cai (2019) recently used birth certificate data and the American Community Survey 
to estimate the effects of ART on TFR using demographic techniques for 2010-2017. Their results 
suggest the role of ART on TFR has increased over time, consistent with the raw counts of ART cycles 
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from the CDC. In addition, they show the proportion of births due to ART differs by age group, race, and 
educational background. 
1.3 Inequality and ART in the United States 
Although Black and Hispanic women are significantly more likely to experience infertility, they 
are less likely to receive treatment for infertility, and they are less likely following a cycle of ART to have 
a pregnancy or a live birth (e.g., Armstrong and Plowden 2012; Chandra et al. 2013; Chandra, Copen, and 
Stephen 2014; Fujimoto et al. 2010; Greil et al. 2011; Humphries et al. 2016; Jain 2006; Peck, Janitz, and 
Craig 2016). Given the racial disparities in ART, scholars have speculated about the potential causes.  
Scholars in the field emphasize the role of 1) access to care, and/or quality of care inequalities 
due to socioeconomic stratification (Ethics Committee of the American Society for Reproductive 
Medicine 2015; Seifer, Sharara, and Jain 2013), 2) medical differences related to age and length of time to 
treatment and obesity (Armstrong and Plowden 2012; Chin et al. 2015; Fujimoto et al. 2010; Quinn and 
Fujimoto 2016; Seifer, Frazier, and Grainger 2008; Seifer, Zackula, and Grainger 2010; Shah et al. 2011), 
and 3) sociocultural or social differences across groups (Adashi and Dean 2016; Armstrong and Plowden 
2012; Fujimoto et al. 2010).  While disparities have been well-documented in ART, the proposed 
mechanisms remain understudied, especially using sociological frameworks and theories.    
1.4 Overview of Dissertation Chapters  
The three chapters of this dissertation function as standalone analyses that work together to 
advance knowledge about 1) the consequences of inequality in ART for U.S. fertility and 2) the 
mechanisms underlying these inequalities from a sociological perspective. In the first chapter of the 
dissertation, I provide a demographic overview and projections of ART. Using birth certificate data and 
the Current Population Survey, Chapter 1 provides a comprehensive analysis of the past, current, and 
future impacts of ART in the United States overall and across sociodemographic groups. This work is the 
first to provide net effects and future projections of ART under plausible future scenarios. It contributes to 
the literature by quantifying the potential impacts of ART on U.S. fertility in the future and showing how 
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future trajectories may differ across groups. The findings also demonstrate that ART alone is not likely to 
be a viable solution to declines in U.S. fertility.  
The second and third chapters of this dissertation focus on the mechanisms underlying the 
inequalities in ART births shown in Chapter 1. The second chapter contextualizes biomedical 
explanations of racial disparities in ART success rates. Using data from the National Survey of Family 
Growth and the National Health and Nutrition Examination Survey, I apply the weathering hypothesis 
(Geronimus 1992) to biomedical explanations of inequalities in ART. This chapter demonstrates how 
disparities in fertility treatment outcomes can be contextualized using social science frameworks, 
identifies the promise and limits of available data, and calls for continued efforts to collect and analyze 
data that are able to address these empirical questions. 
The third chapter focuses on identifying potential sociocultural differences that scholars have 
suggested may influence inequalities in ART utilization. Sociocultural explanations are not clearly linked 
to success rates or ART birth outcomes, but could impact willingness to use ART treatments in the first 
place (Bell 2014; Greil et al. 2011; White, McQuillan, and Greil 2006). Using the theory of conjunctural 
action (Johnson-Hanks et al. 2011) as a sensitizing framework and qualitative methodologies, Chapter 3 
investigates the normative social context of ART among Black and White women in graduate programs. 
Contrary to expectations, the results demonstrate that ART knowledge is widespread, and that Black 
women tend to have more balanced and positive perceptions, or schemas, of ART than White women. 
These results suggest the need to investigate other social and structural factors that might influence 
utilization. 
The dissertation ends with a concluding section that summarizes the key results of each of the 
papers and their contribution to current knowledge of ART in the United States. In addition, the 
discussion identifies directions for future research. 
1.5 Scope and Overarching Contribution of Dissertation  
The current dissertation is limited in scope in three specific ways. First, it focuses on ART as a 
treatment for infertility. It is important to note, however, that not all people using these technologies are 
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medically infertile. Specifically, same-sex couples and single people also use these services to have 
children. Second, this dissertation focuses on women, and uses the term “women” to mean cis-gendered 
women. However, it should be noted that the data used in Chapter 1 and Chapter 2 do not collect 
information on gender identity. Third, the final chapter of this dissertation focuses only on Black and 
White women. Although incorporating in the perspectives of same-sex couples, people who wish to 
become single parents, transgender people, men, and women from more racial backgrounds would be 
interesting, and are necessary future next steps for research, they are beyond the scope of the current 
papers.  
Despite these limitations in scope, each of the chapters of this dissertation provides unique 
empirical, conceptual and/or methodological contributions to the study of ARTs, as outlined above. Taken 
together, this dissertation enhances our understanding of the racial inequalities in the outcomes and use of 
assisted reproductive technologies in the United States. By applying sociological and demographic 
techniques and theories to this new and growing subfield of fertility research, this dissertation advances 
knowledge about the role of ART for the future of U.S. fertility and contributes new knowledge about the 
social, structural, and institutional mechanisms underlying racial inequalities in ART utilization and 
births. As demand for and utilization of ART continues to grow, understanding these mechanisms is vital 
for the development of effective interventions that improve equity and enable all people to have the 
children they desire.  
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CHAPTER 1: IMPACTS OF ASSISTED REPRODUCTIVE TECHNOLOGY ON TOTAL 
FERTILITY IN THE UNITED STATES: ESTIMATES, PROJECTIONS, AND INEQUALITIES 
1.1 Introduction  
As fertility postponement and related declines in fecundity continue in the U.S., increased 
attention will fall onto technologies that allow women and couples to have the children they desire. 
Assisted reproductive technologies (ART), such as in-vitro fertilization (IVF), are one such technology. 
Although research on success rates, natal and maternal outcomes, and general trends in use have been 
conducted, no study to date has projected the demographic influence of ART on U.S. fertility. 
The present paper uses stochastic projection methodologies to anticipate future trends in ART 
overall and by parity, race, and educational groups. Based on these projections, counterfactual analyses 
are used to explore the impact of inequalities in ART births on U.S. fertility. The analyses use age-
specific fertility rates and total fertility rates calculated from the National Vital Statistics System (NVSS) 
data and population counts from the Current Population Survey (CPS) from 2009-2018 as the basis for 
the projections. The results show that if current trends continue, ART will continue to play a growing, 
small, and uneven role in the future of U.S. fertility. The discussion evaluates the theoretical plausibility 
of the projections and makes suggestions for future demographic research on ART births in the United 
States.  
1.2  Background  
1.2.1 Trends in U.S. Total Fertility  
The U.S. total fertility rate (TFR)
1
 was 1.84 in 2015, which is the lowest rate observed since 1986 
(Martin et al. 2017). It is possible that the declines in the TFR are false distortions due to tempo changes 
                                                     
1
 TFR is a hypothetical cohort measure that estimates the number of children a woman could expect to have if the 




(Bongaarts and Feeney 1998). That is, because TFR is calculated based upon cross-sectional yearly data, 
women who have postponed a birth in a given year may go on to have subsequent births in later years, 
thereby “recuperating” a birth at a later time
2
. However, even if declines in TFR are primarily the result of 
these tempo distortions, U.S. women are having first births later in life (Mathews and Hamilton 2014; 
Matthews and Hamilton 2009, 2016). Delays in childbearing necessitates some foregone childbearing as 
well as increasing difficulty in spontaneous conception (Balasch and Gratacós 2012; Dunson, Baird, and 
Colombo 2004; Menken 1985; Menken, Trussell, and Larsen 1986; Morgan and Taylor 2006; Van 
Noord-Zaadstra et al. 1991). These potential declines in fecundity (i.e., the biological capacity to 
conceive) due to postponement may increase demand for ART services. For instance, one study estimated 
that if fecundability decreased 15%, the proportion of couples eligible for infertility treatment would 
increase by 73% (Leridon and Slama 2008). Given these findings, it is likely that more women and 




1.2.2 Impact of ART on U.S. Fertility  
Access and use of infertility treatments have risen steeply since the late 1980s (Kissin et al. 2016; 
Menken 1985; Toner et al. 2016). In 2016, the CDC estimated 1.8% of all births were due to ART 
(Sunderam et al. 2019). However, estimates from the CDC are relatively crude. For example, the age-
specific rates reported in ART surveillance reports use imprecise age groups (e.g., less than 35, 35-37, 
and over 37) or overly broad  age groups (all women aged 15-44) (e.g., Sunderam et al. 2018), resulting in 
rudimentary estimates. Further, estimates from CDC reports have not included the impact of ART on TFR 
nor do they stratify rates by parity, race, or education. Tierney and Cai (2019) recently used birth 
certificate data and the American Community Survey to estimate the effects of ART on TFR using 
                                                     
2
 Recent evidence has suggested that the lowest-low TFRs in Europe are rebounding as women recuperate 
postponed births (Goldstein, Sobotka, and Jasilioniene 2009; Myrskylä, Goldstein, and Cheng 2013; Myrskylä, 
Kohler, and Billari 2009). 
 
3
 Another possibility for an increase in demand for ART is the increasing acceptability of LGBTQ+ couples to have 
children. At this time, there is limited population-level data that would enable investigation into how the legalization 
of same-sex marriage or other attitudinal shifts about same-sex unions affects ART utilization.  
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demographic techniques for 2010-2017. Their analyses show ART is stratified in the expected pattern by 
age, educational attainment, and race. Specifically, they show the risk of an ART birth is 1) higher among 
women ages 30-34 and 35-39 relative to other age groups, net of covariates for race, education, marital 
status, and period; 2) lower among Black and Hispanic women relative to White women net of the 
covariates; and 3) lower among women with less than a 4-year degree. Additionally, their results show the 
percentage of the TFR due to ART has been increasing, though the percentage of the TFR due to ART 
remains low overall.  
1.2.3 Impact of ART & Non-U.S. Fertility  
Because of concerns about lowest-low fertility, demographic analyses of ART in Europe are more 
developed than in the United States. Findings from across Europe show increases in ART births (Calhaz-
Jorge et al. 2017). Moreover, cohort-based projection analyses using Danish register data predict an 
increase in ART use by birth cohort from 2.1% for the oldest cohort in the study (1965) up to 7% in the 
1975 and later birth cohorts (Sobotka et al. 2008). These trends and findings suggest that the contribution 
of ART to total fertility is likely small, but substantive in other countries. If the U.S. continues to 
experience declines in fertility and/or continued postponement, ART use may follow the patterns 
observed in Europe. However, the U.S. differs from the European context in several important ways. 
First, insurance access and coverage vary more in the U.S. than other countries with centralized health 
insurance. Second, health disparities by race, socioeconomic status, and region are more varied in the 
U.S. than many European countries (Woolf and Aron 2013), and Tierney and Cai (2019) have 
demonstrated the proportion of the TFR due to ART varies across sociodemographic groups.  As a result, 
stratified projections and analysis of U.S. based data is needed.  
1.3 Theoretical Framework 
Although the present paper is descriptive in nature, use of a theoretical framework is helpful in 
framing our expectations and understanding the current trends in ART. The rise of ART can be linked to 
the postponement of childbearing, later marriage, and other broad changes to family because these 
phenomena can impact fecundity and/or the meaning of family. These characteristics, in turn, have been 
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described as the “second demographic transition” (Lesthaeghe 1995, 2010, 2014; Van De Kaa 1987). The 
theoretical aspect of the second demographic transition literature argues that these changes are the result 
of postmodern societal trends toward individualism and self-enrichment. While the features of the second 
demographic transition (e.g., postponement related low fertility, increases in age at first marriage, and 
increases in cohabitation) are observed, critiques of the second demographic transition as a theory for 
fertility and family change argue it is not predictive, not sufficient to address the available empirical data, 
and lacks connection to key factors of change such as gender and globalization (e.g., Cliquet 1991; 
Coleman 2004; Lesthaeghe 2010; Zaidi and Morgan 2017). As a result, Zaidi and Morgan (2017) argue 
the theory of conjunctural action provides a better theoretical basis for understanding the shifts in fertility 
and family described in by the second demographic transition, which may underlie increased ART 
utilization.  
TCA aims to explain “how humans behave in response to their environment and changes within 
it” (Johnson-Hanks et al. 2011:33). TCA is built upon three central premises—1) interactivity of agency 
and structure, 2) path-dependency, and 3) nested domains (Johnson-Hanks et al. 2011). TCA argues 
human decision making and behavior are the product of schemas (stable, but changeable, ideas and scripts 
about the world), materials (the “embodiment” of schemas in “artifacts, rituals, performances, and 
institutions” (Johnson Hanks et al., 2011: 39)), and structures (“the recurrent patternings of social life” 
(Johnson-Hanks et al. 2011:13)) that are the result of the interaction between schemas and materials over 
time (Johnson-Hanks et al., 2011). Individuals integrate schemas and materials to form an identity, which 
guides their actions and perceptions of the world. Thus, when individuals encounter a conjuncture (an 
event requiring action), they draw upon their identity, schemas, and materials to create a construal of the 
situation and to decide how to act (Johnson-Hanks et al., 2011).  
For example, in the case of ART, if a woman was confronted with the diagnosis of infertility, her 
decision on whether to use ART (conjunucture) would include her views about ART (schemas), the 
importance of motherhood (identity), her access to ART clinics or whether her religious institution 
supports ART use (materials), and her ability to access ART based upon her interactions with a medical 
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system where provider bias has been evidenced (e.g., Bell 2014b; Ceballo, Graham, and Hart 2015) 
(structures). The sociohistorical period she is in further shapes her schemas, materials, and structures. 
This example is simplistic as, in reality, numerous schemas, materials and structures are interacting and 
shaping behavior.  
Most relevant to the present paper, TCA provides a framework for considering the potential 
future of ART in the United States. Specifically, TCA argues as available schemas about infertility, 
infertility treatments, and family formation change, more people may consider ART treatments as an 
acceptable pathway to parenthood. As more people seek treatment, demand for ART increases and this 
demand results in increases in materials (i.e., more clinics and insurance mandates for infertility treatment 
coverage). With increased materials and access, schemas of acceptability are reinforced and structures 
supporting them develop (Johnson-Hanks et al. 2011). Thus, TCA suggests that in the absence of a 
macro-level conjuncture, or schema-changing event, current trends should be expected to continue. 
Recent evidence suggests that schemas and support for ART and infertility treatments remain 
strong despite potential challenges. For example, recent high-profile power failures in ART clinics 
resulting in the loss of frozen embryos (e.g., Goldstein 2018)  could have served as a schema-changing 
conjuncture regarding ART. Although news outlets have reported lawsuits against the clinics, there does 
not yet appear to be an outcry against the practice all together and several of the lawsuits have been 
preliminarily dismissed (Jacobo 2018; LaMotte 2018). Thus, the available information and evidence 
suggests that schemas, materials, and structures will continue to support the use and availability of ART 
into the future barring a targeted attack or changes in the underlying schemas, materials, and structures 
that enable utilization. The projection methodologies used in this paper, therefore, assume that trends in 
utilization will continue as materials and structures become increasingly established and entrenched.  
1.4 Research Questions 
The present paper seeks to answer the following research questions: 1) how will ART impact 
total fertility in the United States in the future if current trends continue?; 2) how will the impact of ART 
vary across parity and racial and educational groups if current fertility and ART trends continue?; and 3) 
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what are the net effects of ART on U.S. fertility adjusting for potential changes to the technology or 
utilization patterns?   
1.5 Data 
1.5.1 National Vital Statistics System (NVSS) 
The NVSS birth certificate data is collected by U.S. States and compiled by the National Center 
for Health Statistics. The present analyses use the publicly available birth certificate data from 2009-2018 
to determine the number of births overall and by parity, race, and educational attainment. ART births are 
identified using the information reported in Box 41 of the revised 2003 birth certificate, which asks that 
medical personnel indicate whether ART was used by the mother. Information on ART is only publicly 
available beginning in 2009.  
1.5.2 Current Population Survey (CPS)  
The CPS is a nationally-representative monthly survey of U.S. households carried out by the U.S. 
Census Bureau and the U.S. Bureau of Labor Statistics. CPS includes a number of periodic supplements, 
including a fertility and marriage supplement every other year. The data are publicly available via the 
CPS IPUMS website. The present study used the 2004-2018 fertility supplements to estimate population 
counts by parity, race, and educational attainment. In years without a fertility supplement, interpolation is 
used to estimate population counts.  
1.6 Measures 
1.6.1 Number of ART Births 
The number of ART births overall and by parity, race, educational attainment, and year were 
estimated using the NVSS data.   
1.6.2 Number of Total Births 
The total number of births overall and by parity, race, educational attainment, and year were 
calculated from the NVSS birth certificate data. Several restrictions have been put in place. First, counts 
of parity 3 births are restricted to women over 16 and counts of parity 4 births are restricted to women 
over 18. Second, I have excluded unlikely age and educational attainment births—births to women age 17 
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and younger who are reported as having a 4-year degree and births to women 20 and younger who have 
reported a Master’s or more were excluded. States that did not report infertility-treatment status will be 
excluded4.  
1.6.3 Population at Risk  
Because the U.S. Census Bureau does not produce estimates of population by parity, race, and 
educational attainment, the Current Population Survey is used to estimate these populations. States that do 
not report ART data on the birth certificate data will be excluded from population counts
5
.    
1.7 Analytic Methods 
1.7.1 Use of Period Rather than Cohort Measures of Fertility 
The present paper used period measures of fertility. There are two reasons for this decision. First, 
the available data are period based and use of period measures to infer cohort behaviors is mismatched 
(Bhrolchain 1992). While scholars have proposed ways to forecast and “fill in” incomplete fertility 
schedules using period data (e.g., Cheng and Lin 2010; Goldstein and Cassidy 2014; Kohler and Ortega 
2002; Li and Wu 2003; Myrskylä et al. 2013; Sobotka et al. 2011), the limited historical data available on 
ART in the United States would require significant forecasting, especially for younger cohorts who may 
be higher utilizers of ART. Thus, the present paper favors the use of period measures of fertility. Second, 
fertility is impacted strongly by period rather than cohort effects (e.g., Bhrolchain 1992; Pullum 1980), 
which supports the use of period models.  
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 In the last year of available data (2018), all but two states (South Carolina and Tennessee) report ART use. 
However, adoption and use of the 2003 revised birth certificate rolled out over time and not all states report ART in 
every year. In the years under study, 2 states were excluded from 2018-2017, 3 states were excluded in 2016, 6 
states were excluded in 2015, 7 states were excluded in 2014, 18 states were excluded in 2013, 20 states were 
excluded in 2012, 22 states were excluded in 2011, 26 states were excluded in 2010, and 33 states were excluded in 
2009. The states excluded include: South Carolina, Tennessee (all years), New Hampshire (2009-2016), 
Connecticut, New Jersey, and Pennsylvania (2009-2015), Rhode Island (2009-2014), Alabama, Arizona, Arkansas, 
Hawaii, Maine, West Virginia, Idaho, Kentucky, Michigan, Nebraska, Washington (2009-2013), Mississippi, 
Virginia (2009-2012), Massachusetts, Minnesota (2009-2011), Florida, Louisiana, North Carolina, Wisconsin 
(2009-2010), and Alaska, Illinois, Maryland, Missouri, Nevada, New Mexico, and Oklahoma (2009). Analyses are 





1.7.2 Overall Total Fertility Rate Projections 
Projections were computed using Lee’s (1993) fertility projection model, which is an adaptation 
of the Lee-Carter method of mortality projection (Lee and Carter 1992). As an extrapolation 
methodology, this approach bases the projection on prior trends and patterns in the historical data. This 
type of projection is fundamentally based upon a principal component method and it is stochastic, 
meaning it incorporates random error (Booth 2006; Lee 1993).  
In order to compute the projections, single-year age-specific fertility rates (ASFR) were 
calculated for all births and ART births using formula 1.1 below.  
1.1  
Number of Births (or Number of ART births) to Women ages x−x+1 in Time T
Person−Years Lived by Women x−x+1 in Time T
 X 1000 
ASFRs were calculated for parities 1, 2, 3, and 4 and more, for the racial groups Black, White, 
Hispanic, Asian, and Other races, and for the educational groups high-school (HS) degree or less, 4-year 
degree (BA), and more than 4-year degree.  
The Lee (1993) method of projection uses observed age-specific fertility rates to fit a single-
parameter (formula 1.2) that is then forecasted using a stochastic time-series model.  
1.2  𝑓𝑥,𝑡 = 𝑎𝑥 +  𝑓𝑡  ×  𝑏𝑥 +  𝑒𝑥,𝑡 
 In formula 1.2, 𝑓𝑥,𝑡 is a matrix of fertility rates for age x at time t (observed), 𝑎𝑥 is the deviation 
of the age-specific fertility rates (calculated using the observed data) from the mean age-specific fertility 
rate (assumed to be a). In the equation, 𝑓𝑡 is a vector that indicates the change in fertility rates over time, 
and 𝑏𝑥  is a vector that indicates how much each age group changes when 𝑓𝑡 changes. The error term 
(𝑒𝑥,𝑡) captures the age-period effects not included in the model (Lee 1993). Singular value decomposition 
is used to estimate the 𝑓𝑡  ×  𝑏𝑥 parameter.  
The computation of the projections follow the steps detailed by Lee (1993): 1) the mean age-
specific fertility rate is calculated from the historical data (a) across all years under study, 2) the mean 
age-specific fertility rate is subtracted from each individual year of observed age-specific fertility rate to 
create centralized age-specific fertility rates (ax), 3) a singular value decomposition is computed using the 
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centralized age-specific fertility rates and the first principal component is extracted (to solve for the 
𝑓𝑡  × 𝑏𝑥 parameter), 4) a secondary adjustment is made to the principal component by using the initial 
model to predict the number of births and comparing this to the observed historical births and then 
adjusting the parameter so that the two counts match, and 5) the adjusted principal component (𝑓𝑡  ×  𝑏𝑥) 
is summed with the average age-specific fertility rates (ax) and then transformed into a new singular 
parameter (𝑔𝑡) which allows for constraints to be incorporated (Formula 1.3). 




Where 𝑔𝑡  is the new constrained singular parameter, L is the lower limit of the TFR to be 
forecasted, U is the upper limit of the TFR to be forecasted, and 𝐹𝑡 is equal to the value of the single 
estimated parameter (𝑓𝑡  × 𝑏𝑥) plus the sum of ax across the observed data (A).  
Finally, the transformed parameter (𝑔𝑡) is fit and forecasted using an auto-regressive integrated 
moving average (ARIMA) model. The projection produces an estimate of the total fertility rate, in the 
following formula (1.4):  
1.4  𝑇𝐹𝑅 = 𝐴 +  𝑓𝑡 + 𝐸𝑡 
 Where 𝐸𝑡is the sum of the errors across the different age groups, which should be close to zero 
(Lee 1993). It is possible to disaggregate the TFR into age-specific projections, but this step is not 
necessary for the present analyses.   
Multiple ARIMA models were tested for each projection. Although an ARIMA (0, 1, 0)
6
 without 
a drift (also called a random-walk model) had lower AIC and/or BIC scores in some instances, this paper 
used a random-walk with a drift approach (ARIMA (0, 1, 0) with a drift) (Formula 1.5).  
1.5  ?̂?𝑡 =  𝛼 + 𝑌𝑡−1 + 𝜀𝑡 
 Where  ?̂?𝑡 is the forecasted value at time t, 𝛼 is a drift or constant parameter, and 𝜀𝑡 is the error 
term. 
                                                     
6
 In an ARIMA model, the first number in parentheses indicates the order of the autoregressive part, the second 
number indicates the degree of first differencing, and the third is the order of the moving average part (Hyndman 
and Athanasopoulos 2018). 
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The random-walk model is substantively less useful and unrealistic as it assumes that the TFR 
will remain at a mean value for the projection window. As a result, a random walk model with a drift is 
used to allow the TFR to follow the trends from the historical data. In addition, constraints were put into 
place on the projection such that the ultimate TFR did not go above 3 or below 1.20. Further, based upon 
prior work on ART, the ART TFR was constrained to stay below 5% of the upper-bound of the TFR 
(TFR=3) and was set to fall between 0 and .15. Projections were carried out in R (R Core Team 2019), 
using the author’s adaptation of the demography and forecast packages (Hyndman 2019; Hyndman et al. 
2019).  
1.7.3 ART fertility rate projections: scenarios and approaches  
Two ART scenarios were used to assess the future impact of ART on U.S. TFR. The first 
scenario assumed the age-specific proportion of births due to ART will not change from the average of 
the 2017-2018 levels (baseline model). In the second scenario, the age-specific proportion of ART births 
followed the trends observed in the study period using the Lee (1993) forecasting method described above 
(trend model).  
1.7.4 Projections for Sub-Group Analyses 
Subgroup analyses were coherent with the overall projections conducted using the Lee (1993) 
method. That is, the projected TFRs across parity or racial or educational groups sum to the projected 
TFR. A “top-down” hierarchical modeling approach was used in order to ensure the parity, race and 
educational sub-group analyses were coherent with the overall projections. Three top-down approaches 
are common in the literature including 1) use of average historical proportions, 2) proportions of the 
historical averages, and 3) forecasted proportions (Hyndman and Athanasopoulos 2018). This paper used 
the forecasted proportions because this approach allows for the proportions to change over time, which is 
more realistic. 
Following Hyndman and Athanasopoulus (2018) and Athanasopoulos, Ahmed, and Hyndman 




, 2) sum the forecasts for the racial or educational groups to create a non-coherent TFR for 
each year of the projection, 3) calculate the proportion of the total, non-coherent TFR for each group, and 
4) disaggregate the overall projection obtained based upon the proportions obtained from the independent 
projections. Formula 1.6, from Hyndman and Athanasopoulus (2018), summarizes steps 3 and 4 of this 
process:  







Where 𝑝𝑗 is the proportion for each group for each level in the hierarchical model (j). K is the 
number of levels in the hierarchy (in this case the hierarchy is two levels: overall and 
race/education/parity.  ?̂?𝑗,ℎ
(𝑙)
 is the h-step ahead forecast from the independent group forecasts, and  ?̂?𝑗,ℎ
𝑙+1 is 
the sum of the h-step ahead forecasts.   
1.7.5 Quantifying the Net Impact of ART  
I compared the projections of births and ART-births to estimate the proportion of births due to 
ART overall and within groups. In addition, as Sobotka and colleagues (2008) point out, consideration of 
the net effects of ART is necessary. As a result, two scenarios were provided to reflect the potential net 
effect of ART on the U.S. TFR, considering factors such as twinning rates, and spontaneous conceptions.  
In the upper bound scenario, I assumed the twinning rates due to ART remain constant at 15%
8
 and that 
spontaneous conceptions replace 20%
9
 of ART births. In the lower bound scenario, I assumed twinning 
rates were reduced to 1% and that spontaneous conceptions replace 35% of births
10
.  
                                                     
7
 I used the Lee (1993) projection method described above, though any forecasting model could be used. These 
models, if summed, will result in a high TFR, as they are not “coherent.”  
 
8
 I estimate the twinning rate due to ART as 15%, which is the average of the U.S.-based estimates from Reynolds 
and colleagues (2003) and Kulkarni and colleagues (2011).   
 
9
 Based upon the available research from Troude and colleagues (2012), Snick and colleagues (1997), Collins and 
colleagues (1995), Osmanagaoglu and colleagues (2002), I estimated this figure at 20%.    
 
10
 A recent paper analyzing spontaneous conception among sub-fecund couples found 38% of sub-fecund couples 
were able to conceive naturally following fertility awareness training compared with 21.6% without fertility 
awareness training (Frank-Herrmann et al. 2017).  Given that this figure represents an upper bound for our analysis, 
I used this figure for analyses.  
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1.7.6 Counterfactuals 
To explore the possible impacts of inequality in ART on total U.S. fertility, counterfactual 
analyses were used based upon the disaggregated racial and educational group projections. The following 
counterfactuals were tested for the race analyses: what is the effect on U.S. TFR if 1) White women’s 
proportions of ART were applied to Black women’s TFR 2) Asian women’s proportions of ART were 
applied to White Women’s TFR, 3) all women had the same proportion of the TFR due to ART as the 
highest ART proportions observed, and 4) all women had the same proportions of the TFR due to ART as 
the lowest ART proportions observed. Analogous analyses for education were also conducted, and asked: 
what is the effect on U.S. TFR if 1) women with more than a 4-year degree’s proportions of ART were 
applied to women with a BA’s TFR, 2) women with a BA’s proportions of ART were applied to women 
with a HS degree or less’ TFR, 3) all women had the highest proportions observed, and 4) all women had 
the lowest proportions observed. 
The counterfactuals were carried out using the race and education coherent projections using the 
following procedure: 1) calculate the difference between the proportion of TFR due to ART for the 
counterfactual and reference groups, 2) adjust the TFR for the counterfactual group based upon the 




1.7.7 Sensitivity Analyses 
Several sensitivity analyses were used to evaluate the findings. First, I compared the historical 
analyses to the findings from Tierney and Cai (2019), which used the American Community Survey as a 
denominator. Second, I used an alternative specification for the projections. Specifically, I used the 
generalization of the Lee-Carter method proposed by Hyndman and Ullah (2007). The Hyndman and 
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 The counterfactuals could be conducted by first standardizing the ASFRs so that the distribution of the 
counterfactual group matches that of the reference group, and then applying the age-specific percentage of the TFR 
due to ART to each age group. This approach would only differ significantly from the approached used if the 
distribution of births was extremely unequal, because TFR standardizes the distributions by the nature of its 
calculation. Because the distribution of births did not vary drastically, this simpler process was used instead.  
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Ullah (2007) approach yields more stable long-term fertility forecasts due to the use of robust statistics 
and other adjustments. Third, the United Nations forecasts of total fertility rates for the U.S. (United 
Nations, Department of Economic and Social Affairs, Population Division 2019) were used instead of the 
TFR projected in this paper
12
, and the proportion of this forecasted TFR due to ART was calculated. The 
U.N. forecasts are only available for overall population, so I was not able to re-estimate the proportions of 
births by race or education. 
1.8 Results 
Table 1.1 shows the percentage of the age-specific fertility rates attributable to ART by 5-year 
age group. The results show an age gradient with ART births concentrated among older women as well as 
an increase in the percent of the ASFR due to ART among women over 35.  
1.8.1 Contribution of ART to total TFR and parity-specific TFR, 2009-2018 
ART comprised a small, but growing percentage of the TFR across the years under study growing 
from just 0.55% of the TFR in 2009 to 1.23% in 2018 (Table 1.2). Generally, ART contributes the most 
to parity 1 births, especially over time. For example, in 2009 the percentage of the TFR across parities 
was similar, but in 2018, we observe that 1.43% of the TFR for first births are due to ART compared with 
1.23% for parity 2, 1.09% for parity 3, and 1.07% for parity 4 or more.  
1.8.2 Contribution of ART to Overall TFR by Race, 2009-2018 
Among all groups, the percentage of the TFR due to ART has increased over time (Table 1.3). 
However, the percentage of the TFR due to ART is higher among White women across all periods under 
study relative to Black and Hispanic women. Asian/NHOPI women and women of other races have the 
highest percentage of the TFR due to ART.   
1.8.3 Contribution of ART to Overall TFR by Education, 2009-2018 
The percentage of the TFR due to ART increased across all educational groups (Table 1.4). 
However, across all years, the percentage of the TFR due to ART was higher among women with more 
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 In the dissertation proposal, I had intended to calculate the projected TFR based projections of births from the 
U.S. Census. However, the UN TFR estimates are used as I was unable to find any Census publications with age-
specific projected births. 
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education. For example, in 2018, the percentage of the TFR due to ART for women with more than a BA 
was 3.54% compared with 2.22% for women with a Bachelor’s degree, and only 0.50%  for women with 
less than a BA.  
1.8.4 Overall Projected Impact of ART: Scenario 1 
Under scenario one, the baseline model, the ART TFR is assumed to remain constant at the 
average of the 2017 and 2018 levels (ART TFR =.021). Meanwhile the overall TFR is forecasted using a 
random-walk model with a drift. As a result, the percentage of the TFR due to ART increased as the 
projection of the TFR declined. Specifically, we observe a steady increase in percentage of the TFR due 
to ART from 1.22 % [80% CI: 1.16% - 1.28%] in 2019 to 1.37% [80% CI: 0.93% - 1.66%] in 2038 
(Figure 1).   
1.8.5 Overall Projected Impact of ART: Scenario 2 
Under scenario two, the trend model, I used Lee’s (1993) method to project the ART ASFRs for 
the next twenty years with an 80% confidence interval. Using the projections of the TFR for overall 
fertility and ART fertility, we observe that percentage of the TFR due to ART increases from 1.34% in 
2019 to 5.01% by 2038. Figure 2 shows several different combinations of the confidence intervals for 
each projection; for example, if we estimate the percentage of the TFR due to ART using the upper 80% 
confidence interval for ART TFR and the lower bound of the overall TFR, the percentage of the TFR due 
to ART is projected to increase from 1.58% in 2019 to 7.78% in 2038. On the other hand, if the overall 
TFR follows the upper 80% confidence interval and ART follows the lower 80% confidence interval, we 
would expect the percentage of the TFR due to ART to increase from 1.14% in 2019 to 2.44% in 2038.  
1.8.6 Net impacts of ART  
The analyses above provide the crude effects of ART on the TFR. Table 1.5 shows the results of 
these impacts adjusting for varying scenarios of spontaneous conception and twinning rates. While the 
crude impact of ART by 2038 is projected to be 5.0%, the lower bound scenario for the net impact 
estimates this figure to be only 2.9%, while the upper bound scenario estimates the figure at 4.0%.  
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1.8.7 Parity Projections  
Figure 3 shows the projected percentage of the TFR due to ART across parity using the trend 
models. Based upon the current trends in these groups, the projections indicate that the percentage of TFR 
due to ART will increase from 1.60% in 2019 to 7.46% in 2038 for parity 1 births. These estimates are 
substantively higher than the trajectories for the other three parity groups. The projections indicate by 
2038, 4.71%, 4.31%, and 3.72% of the TFR will be due to ART for parity 2, parity 3, and parity 4+ 
groups, respectively.   
1.8.8 Race Projections 
Figure 4 shows the projected percentage of the TFR due to ART by race for 2019-2038 using 
trend models. Unsurprisingly, for the projection period, Asian women are predicted to have the highest 
percentage of TFR due to ART, reaching nearly 10% by 2038 from 2.93% in 2019 due to high utilization 
in the historical period and sharp predicted declines in TFR. Black women continue to have the lowest 
percentage of TFR due to ART, projected to reach only 3.36% in 2038 compared with 5.31% for White 
women, 4.97% for Hispanic women, and 4.37% for women of Other races. The increases observed for 
Hispanic women are particularly large, and the projection suggests they may bypass White women’s rates 
in the future (the structural and institutional constraints of this will be discussed in more detail in the 
discussion sections), but this is largely due to steeper predicted declines in TFR as opposed to increases in 
ART TFR.  
1.8.9 Education Projections 
Figure 4 shows the projected percentage of the TFR due to ART by education for 2019-2038 
using the trend models. The educational stratification observed in the analysis of historical data continues 
in these projections. The projections suggest that by 2038, 7.65% of the TFR will be due to ART for 
women with more than a 4-year degree compared with 5.55% for women with a 4-year degree, and 2.45% 
for women with a high-school education or less.  
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1.8.10 Race Counterfactuals 
Four counterfactual scenarios were tested to explore the effects of inequalities in ART births on 
the overall total fertility rate (Figure 5). First, if Black women’s TFR was increased to reflect the same 
proportion of ART births as White women, the U.S. TFR would increase between 0.26% (0.004 increase 
in TFR in 2019) and .42 % (0.006 increase in TFR in 2038) depending on the year. Second, if White 
women’s TFR was increased to match the proportions observed for Asian women, the overall U.S. TFR 
would increase between 0.20% (0.003 increase in TFR in 2019) and 0.88% (.013 increase in TFR in 
2038). Third, if all groups had the same proportion of births due to ART as Asian women (highest 
observed), the TFR would increase between 1.09 % (0.019 increase in TFR in 2019) and 4.67% (0.071 
increase in TFR in 2038). Fourth, the opposite effect is observed if all women had the same proportion as 
those observed for Black women (the group with the lowest proportion due to ART), the TFR would 
decline by between 0.79% (0.013 decline in TFR in 2019) and 1.69% (.026 decline in TFR in 2038).  
1.8.11 Education Counterfactuals 
Four counterfactual scenarios were tested to explore the effects of inequalities in ART births on 
the overall total fertility rate (Figure 6). First, if women with a four-year degree’s TFR was increased to 
reflect the same proportion of ART births as women with more than a four-year degree, the U.S. TFR 
would increase between 0.27% (0.005 increase in TFR in 2019) and 0.85% (0.013 increase in TFR in 
2038). Second, if women with a HS degree or less had the same proportions as women with a BA, the 
TFR would increase between 0.48% (.008 increase in TFR in 2019) and 1.41% (0.021 increase in TFR in 
2038). Third, if all groups had the same proportion of births due to ART as women with more than a 4-
year degree, the TFR would increase between 1.11% (0.019 increase in TFR in 2019) and 3.06% (0.046 
increase in TFR in 2038). By contrast, setting the proportion to the lowest group (women with a HS 
degree or less) for all groups, the TFR would decline between 0.99% (0.017 decline in TFR in 2019) and 
2.60% (0.039 decline in TFR in 2038). 
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1.8.12 Sensitivity Analyses 
The sensitivity analyses assess the accuracy of the historical results and provide an approximation 
of the error involved in the projections. First, the general trends in the historical data are similar to the 
estimates from Tierney and Cai (2019), which use the American Community Survey as a denominator. 
The ACS was not used for the present paper as parity-specific analyses were of interest.  
The next two sensitivity analyses address the robustness and consistency of the projections used. 
First, the results differ slightly when using the alternative specification for projection (Figure 9). Overall, 
the proportion of the TFR due to ART is lower using the Hyndman and Ullah (2007) projection 
methodology, however, the alternative projection estimates fall within the boundaries of the confidence 
intervals for the Lee-based projection. Larger discrepancies are observed between the two projection 
models for the subpopulation analyses (Figure 10). The trends observed by parity are relatively similar 
(Figure 10, Panel A), while there is less differentiation among Hispanic, Black, and women of other 
Races in the Hyndman and Ullah (2007) projection than observed in the Lee (1993) projections (Figure 
10, Panel B). Another marked difference is observed in the analyses by educational attainment (Figure 10, 
Panel C). Figure 10, Panel C shows the percentage of the TFR due to ART will be higher among women 
with a 4-year degree compared with women with more than a 4-year degree. This is caused by the fact 
that Hyndman and Ullah’s (2007) approach relied upon a random-walk without a drift model for both of 
these groups to project overall TFR, but a random-walk with a drift for the ART for women with a 4-year 
degree and a random-walk without a drift for women with more than a 4-year degree. As a result, the 
percentage of the TFR due to ART is artificially elevated in this model.  
The second sensitivity analysis used alternative estimates of the future TFR with the ART 
projections (Figure 11). Once again, we observe the proportion of the TFR due to ART is highest using 
the Lee (1993) approach for projecting the TFR, though it is similar when using the lower 80% bound of 
the probabilistic projection from the UN. This analysis suggests that the TFR estimated from the Lee 
(1993) approach may be unrealistically low.  
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1.9 Discussion 
The present paper quantifies and describes the past, present, and potential future impacts of ART 
on overall TFR, and by parity and major sociodemographic groups. This paper is the first to provide 
estimates of the net effects of ART in the past, present, and future. Consistent with prior work from 
Tierney and Cai (2019) using different estimates of the population at risk (i.e., the denominator for the 
ASFRs), this paper shows ART births are concentrated among older women, White and Asian women, 
and women with more education. In addition, the paper demonstrates that ART comprises a higher 
percentage of first births than other parities, suggesting it may be the difference between not having 
biological children and having them for some. This descriptive work of the trends in ART is consistent 
with expectations from research on access, utilization patterns, and fertility treatment outcomes (e.g., 
Adashi and Dean 2016; Ethics Committee of the American Society for Reproductive Medicine 2015; 
Janitz, Peck, and Craig 2016; Kissin et al. 2016).  
The overall projections and the projections by parity, racial, and educational groups explore the 
impacts of ART on fertility if current trends continue. The projections in this paper show continued 
declines in the U.S. TFR, while there is continued use of ART. As a result, they show an increasing, 
though small, impact of ART on the U.S. TFR into the future. The trend scenarios predicts 5% of the TFR 
will be due to ART in twenty years, and when projections of ART are paired with the UN’s prediction of 
the U.S. TFR, this estimate is approximately 4%. The net impact analyses provide further insights into 
how ART may affect TFR in the future as the technology improves or childbearing behaviors change in 
response to postponement. These net impact calculations estimate the contribution of ART between 3-4% 
in twenty years. Because of the small proportion of births due to ART in general, the counterfactual 
analyses exchanging rates across groups has relatively little impact on total U.S. fertility. However, if 
ART rates across all groups increased or decreased, there could be a notable effect on the U.S. TFR. 
The stratified projections suggest that ART may become increasingly important and common for 
women having first births, women with high levels of education, and Asian women. TCA provides 
theoretical support for these predicted trends. For instance, the increasing role of ART for the fertility of 
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women having first births could be the result of underlying schemas (i.e., societal norms) about the 
importance of parenthood as a life course stage and the importance of biological relatedness and 
parenthood in the U.S. (Johnson-Hanks et al. 2011). Similarly, the increases among women with higher 
levels of education would be expected based upon their material and structural access to ART paired with 
increasing acceptability and visibility of ART. 
Understanding the projections related to race, however, may require more complex applications 
of TCA. On the one hand, the convergence of the percentage of TFR due to ART for women of other 
races, Hispanic women, and White women could be expected from TCA as schemas about ART and 
supportive materials and structures enable more utilization. On the other hand, the continued low 
projected percentage of the TFR due to ART births for Black women would require a different 
explanation. TCA could address this difference by positing that there may be conflicting schemas and 
material/structural barriers to utilization for women in this group. This possibility will be discussed and 
explored in detail in Chapter 3 of this dissertation. Meanwhile, if the trends continue, we will continue to 
observe high rates of utilization among Asian women. This finding is likely the result of high levels of 
utilization in the observed data as previous work has shown Asian women have lower success rates from 
ART relative to White women (Lamb et al. 2009; Purcell et al. 2007). This projection, however, could be 
an accurate reflection of the greater material access afforded by the relatively high socioeconomic 
attainment of Asian Americans (e.g., Sakamoto, Goyette, and Kim 2009) or different schemas about ART 
utilization than other groups. Overall, however, TCA provides theoretical support for the observed 
projections.  
It is important to note projections are sensitive to parametrization and cannot account for all 
possible outcomes nor do they incorporate any conditions unforeseen by the analyst. Moreover, they do 
not necessarily address the differences in schemas, materials, or structures across groups as described 
above. For example, the projection for Hispanic women suggests an increase in the proportion of births 
due to ART, but does not account for the lower success rates among these populations nor the receipt of 
differential treatment (Fujimoto et al. 2010; Humphries et al. 2016; Kessler et al. 2013) nor the material 
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and structural barriers this group may face in seeking and receiving treatments due to racism and 
discrimination in the United States. It is also possible the projections in this paper are less reliable because 
of the limited amount of historical data on ART births. As a result, it is important to view these 
projections with a critical sociological lens.  
Aside from the issues related to projection, the analyses presented have other limitations. First, 
the NVSS data on ART births is known to underestimate ART births (Moaddab et al. 2016; Thoma et al. 
2014; Tierney and Cai 2019). Unfortunately, the more accurate data from the CDC and SART are not 
publicly available nor do they include information on education. The age-specific fertility rates due to 
ART used as the basis for projection, therefore, may be lower-bound estimates. Second, the robustness of 
the parity, educational and race group projections using external data is not possible as there are not 
sources of births and population projections for these specific subgroups at the level needed for analysis 
(e.g., single year of age by group).   
Even with these limitations, the paper is able to characterize the future impact of ART on U.S. 
fertility as growing, small, and unequal. More generally, the projections are consistent with work from 
other scholars in Europe and other lowest-low fertility contexts, which conclude that ART is not, in and 
of itself, a solution for low fertility (Blyth and Lee 2013; Habbema et al. 2009, 2015; Hoorens et al. 2007; 
Kocourkova, Burcin, and Kucera 2014; Sobotka et al. 2008). Although ART is not a “silver bullet” for 
maintaining replacement fertility or curbing lowest-low fertility, it is likely that demand will increase over 
time as schemas and materials shift in response to increased postponement of first births and ongoing 
tension between work and family policies in the United States. If no interventions are enacted to improve 
equity in ART access, utilization or outcomes, ART births will remain concentrated among groups with 
material and structural advantages  
The exact mechanisms that create the stratification in ART birth rates are not well developed at 
this time. Research suggests socioeconomic access is not the only factor driving inequalities in utilization 
cross racial groups  (e.g., Chin et al. 2015; Greil et al. 2011; Janitz, Peck, and Craig 2016). Similarly, 
prevalence rates of infertility show Black and Hispanic women along with women with lower levels of 
38 
education have higher rates of infertility (Chandra et al. 2013; Chandra and Stephen 2010; Peck et al. 
2016), which suggest that differential need for services is also not a compelling cause of the inequalities 
observed. Other possible causes include disparities in outcomes of ART, knowledge about ART, 
willingness to use ART across groups, and provider or institutional bias. The demographic data presented 
in this paper is unable to clarify the mechanisms of inequality. As a result, the interventions needed to 
improve equity remain unclear. Chapters 2 and 3 of this dissertation investigate sociological causes of 
these inequalities.   
In order for continued demographic work to be conducted on ART births, it would be beneficial 
for the CDC or SART to release aggregated single-year of age or 5-year age group aggregated counts of 
ART births by race, parity, and other factors from the higher-quality data they collect. Additionally, these 
clinic reports should be amended to include a measure of SES and to standardize race reporting. Public 
availability of this data would allow for more accurate and stable forecasts of the effects of ART on TFR, 
clearer documentation of disparities, and the ability for scholars to better understand the weaknesses of 
the NVSS data. In addition, research on the differences in ART success rates within the United States and 
between the United States and other countries could provide more insights into how ART births may 
develop over time, which could lead to more accurate calculations of the potential net-effects of ART. As 
postponement continues, and ART increases, demographic analyses of the promise, and limits, of ART 
for addressing low fertility can help inform the development of effective public action plans and 
interventions related to infertility.   
1.10 Conclusion  
The present study provides a comprehensive analysis of the past, current, and future impacts of 
ART on fertility patterns in the United States. The results show a small and growing contribution of ART 
to U.S. fertility overall, but these patterns are unequal across groups. It is unlikely that ART alone is a 
viable solution to lowest-low fertility, which may be imminent in the U.S. as women postpone first births 
and policies addressing work-family conflict remain stagnant. Nevertheless, ART may be the difference 
between having desired biological children and being involuntarily childless for some. As a result, 
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continued efforts to understand the causes of inequalities in ART access, use, and outcomes is needed in 
order to develop effective interventions and improve reproductive equity for all.  
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1.11 Tables and Figures  
Table 1.1: Percentage of the Age-Specific Fertility Rate Due to ART by 5-Year Age Group and Year  
 
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 
15-19 0.004 0.004 0.006 0.007 0.008 0.003 0.007 0.002 0.005 0.006 
20-24 0.03 0.04 0.03 0.03 0.03 0.04 0.04 0.04 0.05 0.06 
25-29 0.24 0.30 0.31 0.33 0.33 0.33 0.32 0.37 0.39 0.39 
30-34 0.71 0.97 0.95 1.06 1.04 1.06 1.09 1.21 1.32 1.35 
35-39 1.51 1.91 1.86 2.16 2.15 2.14 2.21 2.52 2.76 2.88 
40-44 3.11 4.04 3.74 4.51 4.62 4.61 4.76 5.37 5.76 6.18 
45-49 15.69 17.47 16.56 18.14 19.29 18.74 19.26 22.52 22.62 22.79 
           
N ART 
Births 9,499 14,956 17,576 21,665 24,361 28,255 29,892 37,575 40,810 42,664 
N Births 
(in 




millions) 143.22 164.65 184.19 206.45 230.43 257.62 270.53 284.37 285.47 286.79 
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Table 1.2: Total Fertility Rates (TFR), ART TFR, and Percentage of the TFR Due to ART by Year and 
Parity 
Year TFR ART TFR % TFR Due to ART 
All Parities       
2009 1.830 0.010 0.55% 
2010 1.865 0.014 0.73% 
2011 1.988 0.014 0.71% 
2012 1.878 0.015 0.82% 
2013 1.842 0.015 0.84% 
2014 1.872 0.016 0.85% 
2015 1.795 0.016 0.89% 
2016 1.828 0.019 1.05% 
2017 1.775 0.021 1.16% 
2018 1.729 0.021 1.23% 
Parity 1       
2009 0.614 0.003 0.57% 
2010 0.623 0.005 0.76% 
2011 0.658 0.005 0.76% 
2012 0.619 0.006 0.89% 
2013 0.603 0.006 0.95% 
2014 0.609 0.006 0.97% 
2015 0.571 0.006 1.03% 
2016 0.573 0.007 1.21% 
2017 0.552 0.007 1.35% 
2018 0.537 0.008 1.43% 
Parity 2       
2009 0.518 0.003 0.58% 
2010 0.524 0.004 0.77% 
2011 0.562 0.004 0.76% 
2012 0.532 0.005 0.87% 
2013 0.521 0.004 0.85% 
2014 0.528 0.005 0.88% 
2015 0.507 0.005 0.93% 
2016 0.516 0.006 1.08% 
2017 0.500 0.006 1.17% 
2018 0.485 0.006 1.23% 
Parity 3       
2009 0.335 0.002 0.5% 
2010 0.341 0.002 0.66% 
2011 0.364 0.002 0.64% 
2012 0.343 0.003 0.74% 
2013 0.337 0.002 0.74% 
2014 0.343 0.003 0.75% 
2015 0.332 0.003 0.78% 
2016 0.339 0.003 0.91% 
2017 0.331 0.003 1.02% 
2018 0.322 0.004 1.09% 
Parity 4+       
2009 0.363 0.002 0.53% 
2010 0.377 0.002 0.65% 
2011 0.405 0.002 0.61% 
2012 0.385 0.003 0.72% 
2013 0.381 0.003 0.72% 
2014 0.392 0.003 0.72% 
2015 0.385 0.003 0.74% 
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2016 0.400 0.004 0.9% 
2017 0.393 0.004 0.98% 
2018 0.386 0.004 1.07% 
Notes:  
The overall TFRs exclude births and populations from states that did not report ART births on the birth certificate 
for any given year.  The states excluded include: South Carolina, Tennessee (all years), New Hampshire (2009-
2016), Connecticut, New Jersey, and Pennsylvania (2009-2015), Rhode Island (2009-2014), Alabama, Arizona, 
Arkansas, Hawaii, Maine, West Virginia, Idaho, Kentucky, Michigan, Nebraska, Washington (2009-2013), 
Mississippi, Virginia (2009-2012), Massachusetts, Minnesota (2009-2011), Florida, Louisiana, North Carolina, 
Wisconsin (2009-2010), and Alaska, Illinois, Maryland, Missouri, Nevada, New Mexico, and Oklahoma (2009). 
 




Table 1.3: Total Fertility Rates (TFR), ART TFR, and Percentage of the TFR Due to ART by Year and 
Race 
Year TFR ART TFR % TFR Due to ART 
Black       
2009 1.596 0.003 0.20% 
2010 1.755 0.005 0.30% 
2011 2.107 0.005 0.25% 
2012 1.926 0.006 0.29% 
2013 1.943 0.006 0.29% 
2014 1.902 0.006 0.29% 
2015 1.828 0.006 0.32% 
2016 1.853 0.007 0.39% 
2017 1.841 0.008 0.42% 
2018 1.798 0.008 0.46% 
White Women     
2009 1.575 0.013 0.85% 
2010 1.652 0.018 1.07% 
2011 1.831 0.019 1.02% 
2012 1.779 0.021 1.17% 
2013 1.757 0.020 1.15% 
2014 1.753 0.020 1.16% 
2015 1.672 0.020 1.20% 
2016 1.707 0.024 1.39% 
2017 1.658 0.025 1.53% 
2018 1.622 0.026 1.61% 
Hispanic Women     
2009 2.538 0.004 0.14% 
2010 2.458 0.005 0.19% 
2011 2.399 0.005 0.22% 
2012 2.163 0.005 0.23% 
2013 2.108 0.006 0.27% 
2014 2.173 0.006 0.27% 
2015 2.093 0.006 0.30% 
2016 2.098 0.008 0.37% 
2017 2.017 0.009 0.43% 
2018 1.957 0.009 0.46% 
Asian/NHOPI     
2009 1.879 0.015 0.8% 
2010 1.899 0.022 1.17% 
2011 1.830 0.022 1.18% 
2012 1.864 0.025 1.37% 
2013 1.743 0.025 1.43% 
2014 1.689 0.024 1.43% 
2015 1.538 0.025 1.6% 
2016 1.613 0.030 1.86% 
2017 1.515 0.032 2.1% 
2018 1.411 0.033 2.37% 
Other Race      
2009 1.793 0.029 1.6% 
2010 1.822 0.028 1.56% 
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2011 1.450 0.022 1.53% 
2012 1.335 0.022 1.64% 
2013 1.188 0.020 1.67% 
2014 2.466 0.034 1.39% 
2015 2.536 0.034 1.36% 
2016 2.865 0.048 1.66% 
2017 2.592 0.047 1.8% 
2018 2.622 0.053 2.01% 
Notes: The overall TFRs exclude births ad populations from states that did not report ART births on the birth 
certificate for any given year. The states excluded include: South Carolina, Tennessee (all years), New Hampshire 
(2009-2016), Connecticut, New Jersey, and Pennsylvania (2009-2015), Rhode Island (2009-2014), Alabama, 
Arizona, Arkansas, Hawaii, Maine, West Virginia, Idaho, Kentucky, Michigan, Nebraska, Washington (2009-2013), 
Mississippi, Virginia (2009-2012), Massachusetts, Minnesota (2009-2011), Florida, Louisiana, North Carolina, 
Wisconsin (2009-2010), and Alaska, Illinois, Maryland, Missouri, Nevada, New Mexico, and Oklahoma (2009). 
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Table 1.4: Total Fertility Rates (TFR), ART TFR, and Percentage of the TFR Due to ART by Year and 
Education 
Year TFR ART TFR % TFR due to ART 
Less than BA     
2009 1.822 0.004 0.22% 
2010 1.831 0.005 0.29% 
2011 1.970 0.006 0.29% 
2012 1.851 0.006 0.32% 
2013 1.813 0.006 0.33% 
2014 1.856 0.006 0.34% 
2015 1.813 0.006 0.35% 
2016 1.857 0.008 0.44% 
2017 1.813 0.009 0.47% 
2018 1.768 0.009 0.50% 
BA       
2009 1.277 0.016 1.28% 
2010 1.336 0.022 1.61% 
2011 1.456 0.022 1.49% 
2012 1.417 0.024 1.67% 
2013 1.394 0.023 1.66% 
2014 1.410 0.023 1.65% 
2015 1.345 0.024 1.75% 
2016 1.408 0.027 1.94% 
2017 1.344 0.029 2.15% 
2018 1.297 0.029 2.22% 
More than BA     
2009 1.401 0.027 1.95% 
2010 1.564 0.038 2.43% 
2011 1.602 0.038 2.39% 
2012 1.561 0.041 2.64% 
2013 1.569 0.041 2.61% 
2014 1.606 0.042 2.64% 
2015 1.422 0.038 2.70% 
2016 1.417 0.043 3.02% 
2017 1.378 0.046 3.33% 
2018 1.369 0.048 3.54% 
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Figure 1.1: Percentage of the Total Fertility Rate Due to ART Assuming 2017-2018 ART Rates are 














Percent of TFR Due to ART TFR 2009-2038, 
Scenario 1: ART TFR at 2017-2018 Rates 
Observed
% of TFR due to ART: Scenario 1
% due to ART if TFR at Lower Estimate (80% CI)
% due to ART if TFR at Upper Estimate (80% CI)
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Figure 1.2: Percentage of the Total Fertility Rate Due To ART Allowing Trends of Last 5 Years to Carry 













Percent of TFR Due to ART TFR 2009-2038, 
Scenario 2: ART TFR Trends Continue 
Observed % TFR due to ART: Scenario 2
Upper ART + Lower TFR (80% CI) Lower ART + Higher TFR (80% CI)
Lower ART + Lower TFR (80%) Upper ART + Upper TFR (80%CI)
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Table 1.5: Net Effects of ART in the Past and Future Using Lower Bound and Upper Bound Scenarios 
 
2010 2015 2018 2020 2025 2030 2038 
 
actual actual actual projected projected projected projected 
TFR 1.86 1.79 1.73 1.70 1.65 1.59 1.52 
Crude effect (IVF) 0.013 0.016 0.021 0.025 0.036 0.050 0.077 
TFR without ART 
(hypothetical) 1.85 1.77 1.71 1.68 1.61 1.54 1.44 
ART Effect (crude) 0.7% 0.9% 1.2% 1.5% 2.2% 3.1% 5.1% 
Net effect, Scenario 1 
(upper bound) 
       Crude effect (IVF) 0.013 0.016 0.021 0.025 0.036 0.050 0.077 
Reduction due to 
spontaneous conception 
(20%) -0.003 -0.003 -0.004 -0.005 -0.007 -0.010 -0.015 
Net effect of ART 0.011 0.013 0.017 0.020 0.029 0.040 0.061 
TFR without ART 1.85 1.78 1.71 1.68 1.62 1.55 1.45 
Net effect of ART 
(Scenario 1) 0.6% 0.7% 1.0% 1.2% 1.7% 2.5% 4.1% 
Net effect, Scenario 
2(lower bound) 
       Crude effect (IVF) 0.013 0.016 0.021 0.025 0.036 0.050 0.077 
Reduction due to decline 
in twinning rate 
   
-0.003 -0.005 -0.007 -0.011 
Crude ART effect with 
normal twinning rate 
   
0.021 0.031 0.043 0.066 
Reduction due to 
spontaneous conception 
(35%) -0.005 -0.006 -0.007 -0.007 -0.011 -0.015 -0.023 
Net effect of ART 0.009 0.010 0.014 0.014 0.020 0.028 0.043 
TFR without ART 1.85 1.78 1.72 1.69 1.63 1.57 1.47 
Net Effect of ART 
(Scenario 2) 0.5% 0.6% 0.8% 0.8% 1.2% 1.8% 2.9% 
Note: Projections use the trend model.  
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Figure 1.3: Percentage of the TFR Due to ART by Parity Using Coherent Forecasting Methods Based 



























































































Projected Percentage of TFR due to ART by Parity Using Top-Down 
Coherent Forecast Methods, 2019-2038 
Parity 1 Parity 2 Parity 3 Parity 4+
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Figure 1.4: Percentage of the TFR Due to ART by Race Using Coherent Forecasting Methods Based 


























































































Projected Percentage of TFR due to ART by Race Using Top-Down 
Coherent Forecast Methods, 2019-2038 
Other Asian Hispanic Black White
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Figure 1.5: Percentage of the TFR Due to ART by Educational Attainment Using Coherent Forecasting 





























































































Projected Percentage of TFR due to ART by Educational Attainment 
Using Top-Down Coherent Forecast Methods, 2019-2038 
High School or Less 4-year Degree More than 4-year Degree
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2020 2025 2030 2035 2038
Total Fertility Rate Based Upon Race Counterfactual Scenarios, 2020-
2038 
Overall Black Women's Rates = White Women's
White Women's Rates = Asian Women's All  Had Rates of Asian Women
All Had Rates of Black women
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2020 2025 2030 2035 2038
Total Fertility Rate Based Upon Education Counterfactual Scenarios, 
2020-2038 
Overall Women with BA rates = BA+ rates
Women with HS or Less Rates = BA Rates Rates for All = BA+ Rates
Rates for All = HS Rates
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Figure 1.8: Mean Estimate of the Percentage of the TFR Due to ART TFR 2009-2038 Using the Lee 
(1993) Method and the Hyndman and Ullah (2007) Method Assuming the Baseline (Panel A) and Trend 













Scenario 1: ART TFR at 2017-2018 Rates 
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Figure 1.9: Projected Percentage of the TFR due to ART by Parity (Panel A), Race (Panel B), and 
Educational Groups (Panel C) Using Top-Down Coherent Forecast Methods with an Alternative 
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Figure 1.10:  Estimated Percentage of the TFR Due to ART Using the Trend Scenario Calculation of TFR 














2020-2025 2025-2030 2030-2035 2035-2040
Estimated Proportion of TFR Due to ART Across Differing Estimates of 
TFR  
Paper Estimate
UN Medium Variant & Median Probabilistic Projection
 UN Lower 80%  Probabilistic Projection
UN Upper 80%  Probabilistic Projection
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CHAPTER 2: EXPLORING THE ROLE OF WEATHERING AMONG WOMEN OF COLOR 
SEEKING INFERTILITY TREATMENTS 
2.1 Introduction  
In the United States, racial disparities in outcomes of assisted reproductive technologies (ART) 
are well-documented, and evidence of racial disparities in other fertility treatments has also been observed 
(e.g., Craig et al. 2018; Dieke et al. 2017; Humphries et al. 2016; Lamb et al. 2009; McCarthy-Keith et al. 
2010; McQueen et al. 2015; Purcell et al. 2007; Wellons et al. 2012). While these findings align with the 
larger trends in racial health disparities in the United States, the socioeconomic barriers to use of fertility 
treatments, especially expensive ones such as ARTs, raise questions about the mechanisms underlying 
these disparities. To date, much of the discussion about the causes of fertility treatment outcome 
disparities focuses on individual causes rather than social and institutional causes that manifest in 
biological processes of weathering (Geronimus 1992), an important mechanisms that has been found to 
underlie racial health disparities in social science research. The use of the weathering hypothesis and 
similar social science theories of health inequality are necessary to better contextualize the mechanisms of 
disparities and the potential solutions.  
The purpose of this exploratory study is twofold. First, I explore evidence of weathering as a 
potential explanation of the observed disparities in ART success rates by examining indicators of 
weathering among women of color seeking fertility treatments. I employ two commonly used, publicly 
available, nationally-representative data sources that include both health and fertility treatment 
information and investigate if there is evidence of weathering or disparities in weathering-related health 
indicators among women of color who are currently or who had ever sought infertility treatments. 
Second, based upon the limitations of the data, I detail the implications of the findings and make 
suggestions for future research.  
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2.2 Background  
2.2.1  Success Rates of Fertility Treatments by Race/Ethnicity  
Although there are numerous analyses of racial disparities in the success rates of ARTs, there are 
fewer analyses of the association between race and success rates of non-ART fertility treatments such as 
fertility awareness, hormonal stimulation of ovulation, intrauterine insemination (IUI), or surgical 
interventions
13
.  Numerous analyses have shown White women have the highest success rates among 
ART patients (e.g., Dieke et al., 2017; Humphries et al., 2016; McCarthy-Keith et al., 2010; McQueen et 
al., 2015; Wellons et al., 2012), though controls for socioeconomic status are usually not included as this 
information is not collected via mandated clinic reporting. Meanwhile, the available evidence on these 
various non-ART fertility treatments is more mixed; for instance, Smith and colleagues (2011) found 
significant effects of education, and not race, on the odds of pregnancy outcomes following multiple 
forms of ART and non-ART fertility treatments. Similarly, in their analysis of IUI cycles, Dimitriadis and 
colleagues (2017) found limited evidence of racial differences in spontaneous abortion and clinical and 
multiple pregnancy rates. However, Lamb and colleagues (2009) found evidence that Asian patients had 
significantly lower pregnancy rates relative to White women in their analysis of IUI cycles
14
. Further, in 
Craig and colleagues’ (2018) analysis of IUI cycles, they documented significantly lower pregnancy rates 
for Native American women relative to White women, though they found no significant differences 
between White women and Black, Asian, or Hispanic women. Importantly, except for Smith and 
colleagues’ (2011) study, none of these studies on non-ART treatments controlled for socioeconomic 
status.  
On one hand, disparities in maternal and infant health between Black and White women (Creanga 
et al. 2017; Murphy et al. 2017) and widespread health and healthcare disparities by race (Centers for 
Disease Control and Prevention 2013) could make the evidence of racial inequalities in ART outcomes, as 
                                                     
13
 Studies of ART treatments are enabled by the federal mandate requiring collection of ART data from clinics 




 White and Asian patients were the only groups included.  
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well as the mixed evidence showing disparities observed in other fertility treatments, unsurprising. On the 
other hand, there is both racial and socioeconomic selectivity into use of and access to ART (Dieke et al. 
2017; Feinberg et al. 2006; McCarthy-Keith et al. 2010), other fertility treatments (Bitler & Schmidt, 
2012; Smith et al., 2011), and infertility treatment seeking more generally (Chin et al. 2015; Jain 2006). 
Thus, the women utilizing these services are likely more socioeconomically similar than in a more general 
sample, which could make these disparities surprising.  
Causes of Racial/Ethnic Disparities in Fertility Treatments  
Given the racial disparities in ART outcomes, scholars have speculated about the potential 
causes. Scholars in the field emphasize the role of 1) access to care and/or quality of care inequalities due 
to socioeconomic status and economic factors (Ethics Committee of the American Society for 
Reproductive Medicine 2015; Seifer et al. 2013), 2) sociocultural or social differences across groups 
(Adashi and Dean 2016; Armstrong and Plowden 2012; Fujimoto et al. 2010; Seifer et al. 2013), and 3) 
medical differences arising from social and behavioral patterns such as waiting longer to seek care and 
obesity. The present study focuses primarily on contextualizing the last set of explanations.  
Specifically, it has been argued that because Black women wait longer to access care, they may 
comprise a higher proportion of difficult infertility cases or may have more advanced ovarian aging than 
their White peers (Chin et al. 2015; Fujimoto et al. 2010). Indeed, some evidence shows Black women are 
more likely to experience diagnoses such as tubal factor infertility, which may make it harder to conceive 
(Seifer et al. 2010). Research on fertility treatments, generally, and IUI, specifically, has also shown there 
are racial differences in time to care and underlying causes of infertility (Dimitriadis et al. 2017; Jain 
2006; Lamb et al. 2009). Further, Amstrong and Plowden (2012) speculated that disparities between 
Black and White women may be related to differences in the prevalence of obesity as obesity is connected 
to infertility and implantation issues. Evidence for the relationship between obesity and ART success, 
however, has been mixed (Luke et al., 2011; Shah et al., 2011; Valent et al., 2016), and analyses of IUI 
treatments show racial disparities persist even after controlling for body mass index (BMI) (Craig et al. 
2018). To date, however, the theoretical causes driving these differences have been underdeveloped.  
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2.3 Theoretical Framework 
Examples of racial health disparities in the U.S. are numerous, yet the theoretical frameworks 
employed in the social sciences and in population health have not been applied to disparities in fertility 
treatment outcomes. The weathering hypothesis (Geronimus 1992) provides a broader structural 
explanation for how the environment “gets under the skin” and results in medical differences (such as 
obesity or advanced ovarian aging) at the time of seeking fertility treatments among women of color, 
which represent clinical challenges that may contribute to the lower success rates following fertility 
treatments among these groups.  
Geronimus (1992) found that infant mortality among Black women at first childbirth increased 
with age (beginning in their 20s), with the lowest infant mortality rates observed for Black women ages 
15-19 relative to Black women having first births in their 20s and 30s. By contrast, White women’s infant 
mortality rates at first childbirth were highest in their teen years (15-19) and lowest in between ages 20 to 
29. In her interpretation of these findings, Geronimus (1992) proposed that the stressful and harmful 
experience of living as a member of an oppressed minority group and associated environmental exposures 
result in early physiological deterioration and poorer health, conceptualized as “weathering.” In other 
words, Geronimus proposed that there was a cumulative physiological effect of these stressors that 
accelerated the deterioration of health among marginalized groups. 
 In recent years, Geronimus has linked weathering to the concept of  “allostasis” and “allostatic 
load” (e.g., Geronimus et al. 2006). Allostasis is a term used to describe how the body responds to 
changes from rest to activity in order to maintain homeostasis, and it has been used to describe to the 
body’s responses to physical and psychosocial stressors (McEwen and Seeman 1999; Sterling and Eyer 
1988). Allostatic load is often conceptualized as the physiological “wear and tear” on the body caused 
repeated and chronic exposure to stress or repeated cycles of “allostasis” (Beckie 2012; Geronimus et al. 
2006; McEwen 2003; McEwen and Seeman 1999). Although the effects of allostasis are protective in the 
short-term, repeated activation can result in the body becoming inefficient at returning to a restful state 
and negatively impact health (McEwen and Seeman 1999). Allostatic load is often measured with a 
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composite measure that includes biological indicators of stress such as the functioning (or dysfunction) of 
the cardiovascular, immune, and metabolic systems (Beckie 2012; Geronimus et al. 2006; McEwen 1998; 
McEwen and Seeman 1999; Peek et al. 2010; Seeman et al. 1997; Singer, Ryff, and Seeman 2004).  
Importantly, as Geronimus and colleagues (2006) point out, there is not a direct measure of 
weathering, and, instead, weathering has been measured by assessing and comparing age patterns in 
health status and outcomes, biomarkers, and indicators of allostatic load across racial groups (Chyu and 
Upchurch 2011; Forde et al. 2019; Geronimus 1992; Geronimus et al. 2006). Evidence for weathering and 
allostatic load have been observed in recent years using biomarker and biological data that shows an 
increased deterioration of health and/or greater indicators of biological stress among racial minority 
groups at earlier ages than among their White peers (Beckie 2012; Chyu and Upchurch 2011; Forde et al. 
2019; Geronimus et al. 2006).  
Extending this theory to outcomes from fertility treatments, women of color may have worse live 
birth outcomes using ART or other fertility treatments because they are less healthy than their White 
peers at the same chronological age due weathering. For instance, if women of color and White women 
seek fertility treatments at the same chronological age, the biological age of women of color may be older 
and result in worse pregnancy and live birth outcomes. Alternatively, women of color may have higher 
comorbidity with other health issues that cause infecundity or sterility due to weathering. Similarly, due 
to discrimination, women of color may live and work in areas with higher rates of pollution or other 
environmental toxins that impact fertility through such weathering effects. Thus, even among women 
selected on socioeconomic status, the weathering hypothesis posits that a health disadvantage will persist 
for women of color beginning as early as their mid-twenties and growing more disparate with age. 
The weathering hypothesis is best suited to explain the Black-White and Hispanic-White 
disparities observed as empirical evidence demonstrates weathering among Black and U.S. born Hispanic 
populations generally, though not specifically among those using fertility services (e.g., Chyu & 
Upchurch, 2011; Crimmins, Kim, Alley, Karlamangla, & Seeman, 2007; Geronimus et al., 2006; Peek et 
al., 2010). Although Asian women and women of other races have worse outcomes following ART and 
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other fertility treatments (Craig et al. 2018; Lamb et al. 2009; Purcell et al. 2007), there is limited research 
on levels of allostatic load or weathering in these populations in general. Thus, linking weathering and 
treatment outcomes in these groups is more tenuous, especially considering the lower infant and maternal 
mortality rates among Asian women and women of other races (Creanga et al. 2017; MacDorman and 
Matthews 2011). However, there is evidence that Asian and Native American individuals experience 
discrimination and associated negative health or healthcare utilization effects (e.g., Chae et al., 2008; Gee, 
Spencer, Chen, & Takeuchi, 2007; Trivedi & Ayanian, 2006; Whitbeck, McMorris, Hoyt, Stubben, & 
LaFromboise, 2002). Therefore, it is possible the weathering hypothesis via allostatic load could impact 
these women, though it is also possible that other factors as proposed by Purcell and colleagues (2007) are 
also driving these disparities.  
2.4  Research Question & Hypotheses 
The central empirical question this paper seeks to answer is: are there indicators of weathering 
among women of color who seek fertility treatments?  
I first hypothesize:  
1. Women of color seeking fertility treatments will have less advantageous outcomes on 
weathering-related health indicators
15
 than White women seeking fertility treatments, even with 
socioeconomic and other controls in place.  
To more directly test whether weathering, or whether an early deterioration of health, is present, I 
further hypothesize:  
1.a. The effect of age on racial disparities in weathering indicators will be weaker at younger 
ages. 
                                                     
15
 That is, outcomes that are associated with the biological indicators of the activation of repeated stress response 
systems that result from discrimination and environmental factors and are cumulative over the life course. 
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2.5 Data  
National Survey of Family Growth (NSFG) 
The NSFG is a publicly available, cross-sectional, nationally-representative survey administered 
by the National Center for Health Statistics (NCHS). The NSFG collects data on family, reproductive 
health, infertility treatment use as well as limited information about demographics, socioeconomic status, 
and general health among women in the U.S. (National Center for Health Statistics 2017b).  
The present paper used the pooled data from the 2006-2010, 2011-2013, 2013-2015, and 2015-
2017 using weights and procedures described by the NSFG administrators (Center for Disease Controls 
and Prevention and National Center for Health Statistics 2017).  The analyses were restricted to women 
aged 20 to 44 who were not pregnant at the time of interview (N= 21,078), who had ever sought fertility 
treatments (N=1,847). Among this subsample, analyses were also conducted among women who were 
currently seeking treatment at the time of interview (N=412) and exploratory analyses for women who 
ever used ART (N=119) are presented in the supplemental analyses.  
2.5.1 National Health and Nutrition Examination Survey (NHANES) 
The NHANES is a publicly available, cross-sectional, nationally-representative survey 
administered by the NCHS. The questionnaire collects data related to health, nutrition, demographics, and 
socioeconomic status (Centers for Disease Control and Prevention and National Center for Health 
Statistics 2016).  
The present paper pooled data from the 2013-2014 and the 2015-2016 cycles, which are the only 
available years with data on infertility treatment seeking, using the procedures and weights provided by 
survey administrators (National Center for Health Statistics 2013). The dataset has been restricted to 
women between 20 and 44 who were not pregnant at the time of interview (N=2,402) who had ever 
sought fertility treatment (N=157).  
2.5.2 Choice of Data Sources 
The NSFG and NHANES are used as they are nationally-representative sources that include 
individual-level information on both health and fertility treatment seeking along with high-quality data on 
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racial identification and other socioeconomic information. Administrative data on ART, collected by the 
CDC, is unsuitable as it is does not share these features. Specifically, the only health information included 
in the administrative data is BMI and infertility treatment diagnosis. Further, there are no available 
controls for SES and race reporting varies (e.g., whether by provider or self-report) and is often missing 
(Humphries et al. 2016) However, the data sources I use do have limitations. Notably, both surveys 
measure health status at the time of interview, which may differ from the health status when seeking 
treatment, and the available sample sizes are small for some subgroups.  
2.6 Measures  
2.6.1 Treatment Seeking  
In both the NSFG and NHANES, participants were asked if they had ever gone to a doctor to get 
help becoming pregnant. For the analyses of women currently seeking treatment and the exploratory and 
sensitivity analyses, four additional questions from the NSFG were used including 1) whether participants 
were currently seeking treatment, 2) whether the participant used IVF specifically, 3) age at first 
treatment seeking (calculated based upon the year when the respondent was interviewed, reported age, 
and the year they reported first seeking medical help to become pregnant), and 4) whether the woman 
sought treatment herself or if her partner only sought treatment.   
2.6.2 ART/IVF Use 
Among women who reported receiving fertility treatments in the NSFG, participants were shown 
a list of potential treatment options. Women who reported use of IVF will be coded as having received 
ART. This measure is not collected in the NHANES.  
2.6.3 Demographics and Period Information 
Demographic information on participants’ age at interview, race/ethnicity, nativity, marital status, 
and parity collected in the NSFG and NHANES were included. A variable identifying the survey’s cycle 
years is also included to adjust for period effects.  
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2.6.4 Social Status & Economic Factors 
In both the NSFG and the NHANES, social status and economic factors were proxied through 
two variables: 1) participants’ highest reported educational attainment (coded as less than a Bachelor’s 
degree (BA) and a BA or more) and 2) the participants’ household income to poverty ratio (coded as 
equal or less than 299% of federal poverty limit and 300% or higher). The threshold used for the poverty 
ratio is selected due to economic selectivity into treatment. The income-to-poverty ratio is calculated by 
survey administrators on a yearly basis using the year-specific federal poverty thresholds and adjusting 
income for inflation.  
2.6.5 Access to Care 
Access to care was measured with a binary variable indicating whether the participant was 
without health insurance coverage at any point in the last 12-months for both surveys.  
2.6.6 Health Behaviors and Fertility Related Health Issues 
In the NHANES, three health behaviors that impact fertility and health were included as controls: 
smoking history (whether the participant had ever smoked 100 cigarettes), alcohol use (whether they have 
engaged in binge drinking in the last 12-months), and presence of a sexually transmitted infection (STI) 
including chlamydia, gonorrhea, and pelvic inflammatory disease (PID), coded as a binary variable.  
Although information on smoking status, alcohol and STIs begins in the 2011-2013 data of the NSFG, 
they are not available in the 2006-2010 data. Thus, these covariates are omitted from the main NSFG 
models. However, an indicator variable for the presence of PID, endometriosis, uterine fibroids, or any 
other unspecified ovulation issues, is used to proxy fertility health related issues in the NSFG.  
2.6.7 Weathering Health Indicators 
For the NSFG, two weathering health indicators were used. First, overall health was measured 
using self-rated health (SRH) coded into a binary variable for 1) poor and fair and 2) good, very good, 
and excellent health. SRH is a distal measure of weathering, but there is evidence that it is associated with 
allostatic indicators in a meaningful capacity (Hasson, Von Thiele Schwarz, and Lindfors 2009; Jylhä, 
Volpato, and Guralnik 2006; Vie et al. 2014). Past literature has used a binary measure of SRH to predict 
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health outcomes often to address low counts in various SRH categories (e.g., DeSalvo, Bloser, Reynolds, 
He, & Muntner, 2006; Jylhä, Volpato, & Guralnik, 2006) and comparisons of different 
operationalizations of SRH categories generally show few differences (Manor et al., 2000).  
Second, obesity was measured by recoding the computed BMI variable generated by the NSFG 
administrators into a BMI equal to or over 30 versus a BMI under 30. This cut-off was used based on the 
work of Luke and colleagues (2013) showing a significant impact on ART outcomes at this threshold
16
, 
and because obesity (a BMI over 30) has been linked to health outcomes and indicators associated with 
weathering such as cardiovascular disease (e.g., Dixon, 2010). BMI in various forms has been used as a 
weathering or allostatic load indicator in prior work, though is usually incorporated into composite 
measures (Beckie 2012; Chyu and Upchurch 2011; Geronimus et al. 2006). Although these measures of 
weathering are not ideal, there are limited alternatives in the NSFG.  
For the NHANES, three weathering health indicators were used. The SRH and BMI outcomes are 
coded to match the NSFG and used as sole indicators to match the NSFG analyses. In addition, informed 
by the work of Geronimus (2006), Chyu and colleagues (2011), Levine and colleagues (2018), the 
conceptualizations by McEwen and Seeman (1999)  and Seeman and colleagues (1997) and the available 
data, an aggregated allostatic/weathering score was constructed.  
The indicators in the NHANES weathering score, constructed by the author, include 1) white 
blood cell count (immune system), 2) blood urea nitrogen to creatinine ratio ( kidney function), 3) 
albumin ( kidney and liver function),  4) alkaline phosphatase (liver function), 5) gylcohemoglobin 
(diabetes), 6) triglycerides (cardiovascular health), 7) total cholesterol (cardiovascular health), 8) systolic 
blood pressure (cardiovascular health), 9) diastolic blood pressure (cardiovascular health), 10) HDL 
cholesterol (cardiovascular health), and 11) BMI (metabolic). For all measures in the score except BMI, 
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 In Luke and colleagues (2013) analysis, they show that a BMI equal or above 30 is significantly associated with 
less chance of a live birth relative to a BMI under 25. They showed no difference in the likelihood of a live birth 
between women with a BMI under 25 and women with a BMI between 25-29. Other work has shown effects 
between other BMI groups (Luke et al. 2014), but the clinical cut-off for obesity is used for parsimony, the evidence 




cutoffs were constructed using the methods of prior research (Chyu and Upchurch 2011; Geronimus et al. 
2006). Specifically, among the restricted sample those with low values (25
th
 percentile and lower) for 
albumin and those with high values (75
th
 percentile and higher) on all other measures except BMI and 
white blood cell count  were coded as one, while those below these thresholds were coded zero. BMI used 
the over and under 30 threshold, described previously, and both those at and below the 25
th
 percentile and 
at and above the 75
th
 percentile for white blood cell count were coded as a one because both low and high 
white blood cell counts are indicative of inflammation or weakened immune systems. Any participants 
that reported being told they had diabetes or were taking medication for high cholesterol or hypertension 
were coded with a one for gylochemgolbin, total cholesterol, and the blood pressures, respectively 
following Geronimus and colleagues (2006).  
Information on the collection methods and protocols for the biological data can be found in the 
NHANES codebooks and documentation (National Center for Health Statistics 2017a).  
2.6.8 Environmental Exposures Outcome  
Because environmental factors such as heavy metal exposure can impact fertility and is linked to 
weathering, a binary variable indicating elevated levels of lead or mercury in the participant’s blood level 
was used to proxy environmental factors that may impact fertility. Elevated  levels for lead and mercury 
were 5 micrograms per deciliters, and 10 micrograms per deciliters, respectively (Centers for Disease 
Control and Prevention 2018; Ye et al. 2016). This exposure variable is only available in the NHANES, 
and it is used as a proxy for weathering as an outcome (as opposed to a control or mediator in models of 
other weathering outcomes).  
2.7 Analytic Methods 
2.7.1 Missing Data & Sample Weights 
Missing data were addressed using multiple imputation with twenty imputations for the NHANES 
and NSFG datasets. Both independent and dependent variables were imputed for cases, but treatment 
information was not imputed. The NSFG treatment sample was increased from 1,810 to 1,847 via 
imputation (2% with any missing data)—26 cases were missing only information on BMI, 9 cases were 
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missing both BMI and SRH,  1 case was missing information on insurance gaps, and 1 case was missing 
information on nativity. The NHANES treatment sample was increased from 147 to 157 (6.4% with any 
missing data)—5 cases were missing information on systolic and diastolic blood pressure, 3 cases were 
missing information on one or more of the biomarkers used for the weathering indicator scale, 1 case was 
missing only data on the white blood cell biomarker, and 1 case was missing information on ratio of 
family income to poverty and insurance gap information. Analyses using case-wise deletion are not 
substantively different from the imputed findings shown (Appendix 2.1), which is consistent with the low 
proportion of missing data. Sample weights were used for NSFG and the NHANES using the procedures 
outlined by survey administrators and were employed using the mi and svy suite of commands in Stata 
13.  
2.7.2 Descriptive Analyses  
Weighted proportions and means are presented based on the multiple imputed datasets.  
2.7.3 Bivariate Analyses  
Bivariate ordinary-least-squares, logistic, and Poisson regression models are used to identify the 
relationship between race and the outcome variables for all sub-samples.  
2.7.4 Multivariate Analyses  
Multivariate logistic or Poisson regression models were used. The Poisson model was used as the 
dispersion parameter of a more general negative binomial regression model was close to zero, and the 
models did not differ. As a result, the more parsimonious model is presented. An interaction term between 
race and age was also tested.  
2.7.5 Exploratory and Sensitivity Analyses  
An exploratory and a number of sensitivity analyses were also conducted. An exploratory 
descriptive analysis was conducted on the more limited ART subsample to learn more about this subset of 
treatment seekers. Next, five sensitivity analyses were run to address the robustness of the results to 
specification of variables as well as specification of person seeking treatment.  In the NSFG, analyses 
were repeated 1) on a subsample of women who reported that either both they and their partner or just 
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they themselves had sought treatment in order to clarify specificity of treatment and 2) using age at first 
treatment seeking in place of age at interview. In addition, models using alternative specifications for the 
outcome variables were also tested including: 1) use of BMI as a continuous measure, 2) self-rated health 
as a five category multinomial regression (only possible in the NSFG analyses due to insufficient 
variation by race in the NHANES), and 3) use of clinical indicators for each of weathering indicator 
measures from the Rochester Medical Encyclopedia (University of Rochester Medical Center 2019) . 
Finally, the analyses were carried out for the entire restricted sample in order to investigate whether 
evidence of weathering was observed.  
2.7.6 Alternative Approaches  
In addition to the exploratory sensitivity analyses, two additional approaches were taken to 
investigate the research question. First, the analyses were run on a cross-survey multiply-imputed dataset. 
This analysis allowed sample size to be pooled across the surveys and allowed for data not collected in 
one survey to be imputed for the other dataset. This approach follows the work of  Gelman and colleagues 
(1998), Rendall and colleagues (2013), and Tiemeyer (2018). These analyses are weighted using 
individual level weights that have been reparametrized and normalized to be used in pooled analyses. 
Specifically, the weights for both surveys were adjusted to sum to one. Next, the NSFG weight was 
adjusted to account for the fact that the survey weights make the data representative of non-
institutionalized civilian women and men 15-44 in the cycles from 2006 to 2015 and women and men 15-
49 in the 2015-2017 cycle, whereas the NHANES is representative of the entire non-institutionalized 
civilian population. This adjustment was made by estimating the proportion of the population aged 15-44 
and 15-49 using estimates from the WONDER bridged estimates (United States Department of Health 
and Human Services, Centers for Disease Control and Prevention, and National Center for Health 
Statistics 2018) and adjusting the weights accordingly. Unfortunately, due to masking primary sampling 
units and cluster variables, it is not possible to account for these complex survey designs in the analyses. 
As a result, the standard errors may be biased. However, it is helpful to assess whether this improves the 
stability of our point estimates.  
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Following Tiemeyer (2018), within and cross-survey imputations occurred simultaneously and is 
bi-directional (e.g., neither survey was solely the “donor” or “receiving” survey) based upon harmonized 
variables. One hundred imputations were used in order to improve the stability of the estimates. Whether 
or not a woman had ever sought treatment was not imputed, resulting in a sample size of 2004 for these 
analyses
17
. Whether a woman was currently seeking treatment was imputed for the NHANES. 
Unfortunately, due to the small proportion of cases of women were imputed as currently seeking 
treatment, several of the 100 imputations had to be excluded due to collinearity. That is, in some 
imputations, there was insufficient variation in the outcome variables among women currently seeking 
treatment within the NHANES surveys. No imputations were omitted for the BMI or weathering score 
outcomes, but 24 imputations were omitted for the SRH outcome
18
, and 1 was omitted for the heavy metal 
outcome.  
The second alternative approach uses an endogenous treatment modeling approach, which 
quantifies and controls the effect of treatment on the outcome variable (Clougherty, Duso, and Muck 
2016; Vella and Verbeek 1999). This approach was used to address the potential endogeneity caused by 
self-selection into the subsamples that sought or are currently seeking help getting pregnant. The 
procedure for these models was as follows (as detailed in Clougherty et al. 2016): 1) we assume that 
selection into treatment is defined by a latent variable that can be modeled with several covariates, 
including at least one variable that serves as an instrument (associated with the latent variable, but not the 
outcome variable)
19
; 2) the model for the dependent variable is then estimated by the predictors and a 
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 This is the sum of women who ever sought treatment in the NSFG and NHANES.  
 
18
 Although nearly a quarter of imputed datasets were omitted from these analyses, the largest faction of missing 
information (FMI) was below .10, indicating that all hundred imputations were not strictly necessary to generate 
reliable estimates given the rule-of-thumb that the number of imputed datasets should be approximately one-hundred 
times the largest FMI reported (UCLA: Statistical Consulting Group n.d.).. 
 
19
 Several instrumental variables will be used. In the NHANES, whether or not the participant has a regular place of 
care was used as the instrument for the BMI outcome. For the SRH, exposure to heavy metals, and weathering 
indicator score, an indicator of whether the participant has ever used birth control was used as the instrument. In the 
NSFG, the instrument for the BMI variable was whether the participant had a pelvic exam in the last 12 months. The 
instrument for SRH in the NSFG was the number of biological children in the household. Bivariate and multivariate 
models of the instruments confirmed that the instrument was significantly associated with the probability of 
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term accounting for the probability of being in the treatment group, estimated in the first step of the 
model; 3) the treatment effect is interacted with the covariates in order to demonstrate how the 
coefficients vary across treatment groups; and, finally, 4) an interaction term for race and age was tested 
in the main model. 
These analyses were conducted in Stata 16 using the extended regression model (ERMs) suite of 
commands.  
2.8 Results 
2.8.1 Descriptive Analyses  
The descriptive statistics for the NSFG and NHANES are in Table 2.1.  
2.8.2 Bivariate Analyses  
Tables 2 and 3 report the bivariate analyses for each survey. Among women who had ever sought 
treatment and those currently seeking treatment in the NSFG, Black women had a higher probability of 
being in the high BMI group relative to White women. However, there were no significant differences in 
the likelihood of being in the high BMI group in the NHANES sample of women who had ever sought 
treatment. With regard to SRH, Hispanic and Black women across both surveys and subgroups were less 
likely to be in the high self-rated health group relative to White women. In the outcomes unique to the 
NHANES, we observe two associations. First, Hispanic women who had ever sought treatment were less 
likely to have high levels of heavy metals relative to White women. Second, a marginally significant 
(p<.10) coefficient shows Black women are expected to have a rate of weathering scores that is 1.23 times 
as high as White women’s.    
2.8.3 Multivariate Analyses 
In the multivariate main effects models, several associations with race were observed (Tables 2.2 
and 2.3). In terms of BMI, net of the covariates, Black women who had ever sought treatment in the 
                                                                                                                                                                           
treatment seeking, but not the health outcome or significant associations were completely attenuated with the 
addition of the treatment variable (e.g., mediated through treatment) or the theoretical associations between a health 
outcome and an instrument were weak (e.g., association in NHANES between SRH and ever using birth control).  
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NSFG were 2.25 times as likely to be in the high BMI group relative to White women. No significant 
association between risk of high BMI and race were observed in the NHANES
20
.  
For the likelihood of being in the high SRH group, the significant associations observed in the 
bivariate models for Hispanic women in the NSFG remained net of the covariates. However, the bivariate 
association for Hispanic women was mediated by the covariates in the NHANES. In contrast, the 
NHANES multivariate analyses continued to show Black women who had ever sought treatment were 
less likely to be in the high self-rated health group relative to White women, but this effect was no longer 
significant in the NSFG. With the addition of the covariates, women of other races who had ever sought 
treatment in the NSFG were significantly less likely to be in the high SRH group relative to White 
women. The significant bivariate associations between race and exposure to heavy metals and the 
weathering indicator changed magnitude but remained significant. 
2.8.4 Interactive Models  
Interaction terms between race and age were either insignificant and did not improve model fit 
using a Wald test or, in one case, were marginally significant at the p<.10 level, but did not improve 
model fit using a Wald test
21
.  
2.8.5 Exploratory and Sensitivity Analyses  
The exploratory and sensitivity analyses contribute more information to the results. First, 
exploratory bivariate analyses of the ART subsample by race show several significant patterns (Table 
2.4). Specifically, Hispanic and Black women are less likely to be in the ART seeking group relative to 
White women. There are significant differences in the likelihood of a being in the high BMI group in the 
directions expected for Black and Hispanic women, as well as significant differences in the ART 
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 Given the small sample size, a Monte Carlo simulation was conducted using the parameters from the NSFG 
models to determine the power of an analysis with the NHANES sample size to accurately detect the differences 
observed in the NSFG. The power of the NHANES model (given its sample size) to detect the differences in BMI 
observed in the NSFG with an alpha-level of .10 was .63 and for SRH was .26. These figures are considerably lower 
than the standard .80, suggesting that the contradictory findings may be due to power issues and the failure of the 
NHANES models to detect real differences. This issue will be discussed further in the discussion section.  
 
21
 A Wald test was used as a likelihood ratio test is not available when using Stata’s svy command.  
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subsample by race in nativity, marital status, education, income, insurance gap, and age at interview. No 
significant findings related to self-rated health or any of the other covariates were found. These findings 
suggest this group may be less homogenous than expected, however, due to the uneven distribution of 
cases by race multivariate analyses are not reliable and not presented.  
Second, the sensitivity analyses demonstrate the extent to which the data are robust to 
specification. Improved specificity of treatment analyses that remove participants whose partner only 
sought treatment or use age at first treatment seeking were not substantively different from the findings 
presented (Table 2.5 and Table 2.6). Similarly, when using the clinical cut-offs for each of the weathering 
indicator variables, the association between race and the weathering indicator scale remained marginally 
significant for Black women relative to White women (Table 2.7).  
Alternative specifications shown in of the dependent variables show 1) use of a continuous 
measure of BMI reveals results more consistent with weathering (e.g., Black women’s BMI is higher for 
both the NHANES and NSFG) (Table 2.8) and 2) the use of a five-category SRH measure reveals greater 
complexity and mixed results (Table 2.9). Specifically, using a five-category SRH measure, we observe a 
marginally significant finding showing Hispanic women are less likely to be in the very good SRH group 
relative to the excellent SRH group relative to White women. On the other hand, we observe that women 
of Other Races are 8.24 as likely to be in the poor SRH group relative to the excellent SRH group than 
White women, though the size of this coefficient likely indicates an unstable estimate due to small sample 
sizes. Finally, the sensitivity analyses on the overall sample show evidence consistent with weathering 
(Table 2.10), though no age by race interaction terms were significant.  
2.8.6 Alternative Approaches 
The final two sets of analyses provide more insights into the observed relationships. In general, 
the analyses were mixed in their consistency with the single-survey models (Table 2.11). Among women 
who have ever sought treatment, the cross-survey imputation analysis shows that Black women are 
significantly more likely to be in the high BMI category relative to White women, that Hispanic women 
are significantly less likely to be in the high SRH category relative to White women, and that Black 
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women’s mean weathering indicator scores are 1.14 times as high as White women’s. The weathering 
indicator scale finding was statistically significant at the .05 level. The BMI and SRH findings are 
consistent with the results from the NSFG, while the weathering findings are consistent with the 
NHANES. Unlike the analyses from the NHANES, these cross-survey results show no significant 
differences in likelihood of exposure to heavy metals by race net of the covariates.  
Among women who were currently seeking treatment (imputed for the NHANES sample), we 
observe no significant differences by race in the BMI, exposure to heavy metals, or the weathering 
indicator scale outcomes. The BMI results are consistent with the analyses in the NSFG. Further, 
consistent with the NSFG analyses, we observe Hispanic women are significantly less likely to be in the 
high SRH group relative to White women. It is difficult to determine the utility of these analyses, 
however, considering the issues aforementioned related to survey weights as well as the trend toward 
replicating the larger data source. However, this approach could be useful for analysis with a more 
equitable contribution of data from both surveys and use of restricted data files with unmasked cluster and 
primary sampling unit indicators.  
In the second alternative approach, endogenous treatment modeling, we are able to address 
selection into treatment categories directly. The results from the NSFG models are consistent with the 
within-group analyses presented (Table 2.12), although it should be noted that these results utilize probit 
models so the coefficients are not directly comparable
22
. In the NHANES, the models are similarly 
consistent with two exceptions (Table 2.13 and Figure 2.1, Panels A and B). Specifically, the endogenous 
treatment model does not find any significant effect of race among the treated group for self-rated health 
whereas the main within-group analyses presented show Hispanic women are less likely to be in the high 
self-rated health group. Second, the effect showing Hispanic women are significantly less likely to be in 
the high-exposure to heavy metal group is only marginally significant in the endogenous treatment 
                                                     
22
 The tables include both the effects for the treated and untreated groups (i.e., those who ever sought or were 
currently seeking treatments). The coefficients for the outcome equation should be interpreted as two separate rather 






. Interaction terms between age and race were not significant in any of these endogenous 
treatment models, consistent with the findings from the subgroup analyses and inconsistent with the 
weathering hypothesis.  
2.9 Discussion  
The findings presented show inconsistent evidence of disparities in weathering indicators of 
health among women of color who had ever sought treatment or were currently seeking fertility 
treatments. For some outcomes and among some racial/ethnic groups, we find racial inequalities in the 
weathering indicators consistent with expectations, while other analyses showed no effects or effects that 
were not consistent with the weathering hypothesis. Moreover, the shared analyses between the NSFG 
and NHANES were inconsistent with one another. Although this could be a product of smaller sample 
sizes in the NHANES, the statistically significant findings observed in the NHANES and not the NSFG 
raise questions about whether the surveys are comparable in this case. Overall, the hypothesis that there 
would be evidence of disparities in weathering indicators of health or of weathering (i.e., an early 
deterioration on these metrics) among women who identified as Black, Hispanic, and other races, relative 
to White women was not consistently supported within or across surveys.   
This conclusion should not be interpreted as suggesting women of color in these groups are not 
experiencing weathering, especially considering the previously described research and findings that 
suggest educational attainment is not as protective for health (including weathering-related health 
indicators) for people of color as for White people (Austin et al. 2018; Gaydosh et al. 2018; Geronimus et 
al. 2006; Williams and Collins 1995). There are several possible explanations for these findings. For 
example, women seeking treatment, in treatment, or who had used ART may be selective on health 
(whether for good or bad), which results in similar health profiles on the weathering-related indicators. 
Alternatively, women may be selective on other factors that simultaneously affect health and treatment 
seeking such as household income, education, or attitudes towards healthcare providers, which result in 
                                                     
23
 In Supplemental Figure 2.1, we observe that although the 95% confidence intervals for the predicted means score 
on the weathering indicator scale among women in the treatment group by race overlap (Panel A), the difference 
between White and Black women’s scores is significantly different (Panel B).   
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mixed results in the main models. While the endogenous treatment models addressing selectivity should 
address this issue, the results should be treated with caution as I will detail below. It is also possible that 
these measures of weathering used are not valid for these groups.  
Additionally, the results of this study may also suggest that although weathering-related health 
factors may have a role for Black women or Hispanic women’s ART success rates, there was no direct or 
indirect evidence of weathering among women of other races. This finding could be due to the 
heterogeneous composition of the “other race” group, and future research should further parse the racial 
groups used when larger sample sizes are available. Regardless, these results suggest that weathering 
processes may contribute to disparities for some groups, but not others. These data cannot further 
disentangle these causes, and further research is needed.   
There are important limitations to these analyses. First, the sample sizes in the NHANES and the 
exploratory sensitivity analyses may be too small to detect real differences. These results should, 
therefore, be regarded as preliminary. Relatedly, due to the small samples and the age distribution of 
women using these kinds of services, this paper lacks the power to robustly investigate weathering (e.g., 
whether there is evidence of early or accelerated deterioration of health). Instead, the paper provides 
evidence about weathering indicators of health, which represents an important first step that is possible 
with the available data. Second, the paper is unable to make specific links between treatment outcomes 
and weathering as this information is not collected in these surveys. However, no available surveys 
provide this information. Third, the paper addressed selection using an endogenous treatment modeling 
approach that employs simultaneous equation modeling.  While use of these models is potentially 
instructive for future research, the results are not robust due to small sample sizes and weak available 
instruments. The use of more than one strong instrument and the use of instruments collected at the 
neighborhood, county, or state level, would be preferable, and yield more robust models. In addition, the 
use of propensity score matching or longitudinal datasets could better address selection factors without 
the stringent assumptions required of instrumental variable approaches.  
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Despite these limitations, this work has two notable implications for the field. To begin with, it 
suggests the need for expanded data collection in the NSFG and NHANES. This paper shows some 
indirect evidence of weathering, but is limited by few indicators of weathering and few ART users in the 
NSFG and small sample sizes in the NHANES. Further research into the degree to which weathering 
processes contribute to the observed disparities is needed. Concerted efforts are necessary to add new 
questions to the NSFG and to oversample populations of interest as treatment-seekers and users comprise 
a small proportion of the population.  
In addition to continued work to elucidate and contextualize the role of health on these disparities, 
this paper signals the need for continued exploration into non-biological causes. There has been excellent 
work evaluating the role of insurance mandates and inequalities in an equal-access-to-care setting, which 
addresses one of the other main explanations cited in the literature (Bitler & Schmidt, 2006; Dieke et al., 
2017; Feinberg et al., 2006). However, this work does not provide a clear explanation for the disparities 
observed after treatment is sought and received. 
I suggest two specific avenues of research that could enhance our understanding of the 
mechanistic processes that lead to disparities in outcomes. First, I suggest in-clinic ethnographic research 
or experimental vignette studies with providers. This avenue draws on qualitative work demonstrating 
Black women and low income women experiencing infertility report provider bias and gatekeeping (Bell 
2010; Ceballo et al. 2015) as well as other issues that yield high maternal and infant mortality among 
Black women, in particular (e.g., Creanga et al., 2014). This kind of research could help identify how the 
institutional patterns of the medical system impact disparities.  
Second, prior literature has cited sociocultural or social differences as a potential cause of 
inequalities in ART, yet research on the substance of these beliefs and how they shape outcomes is still 
nascent. Continued collection and analysis of surveys like the National Survey of Fertility Barriers 
(NSFB), which has produced valuable insights into racial differences in treatment seeking and the ethics 
of ART (e.g., Collins & Chan, 2017; Greil, McQuillan, Shreffler, Johnson, & Slauson-Blevins, 2011), 
could further clarify the nature of the differences that may lead to disparities. For example, it could 
 
79 
answer questions about how race, religiosity, socioeconomic status, and other factors shape willingness to 
undergo multiple cycles of ART, which may be underlying differences in success rates. Additionally, 
more qualitative and survey work among women in the general population as well as those who are 
experiencing infertility could help to specify the content of different beliefs and shed light on how 
perceptions affect use and outcomes. Chapter 3 of this dissertation undertakes this type of investigation 
with a focus on whether and how perceptions of ART vary among Black and White women in graduate 
programs.  
In sum, more data is needed to clarify why outcomes from ART and other fertility treatments 
vary by race, and social scientists are well-suited to develop and carry out this research. The National 
Public Health Action Plan for the Detection, Prevention, and Management of Infertility calls for this type 
of research (Center for Disease Control and Prevention 2014), consistent concerns and calls from 
professional organizations such as the American Society for Reproductive Health (Ethics Committee of 
the American Society for Reproductive Medicine 2015) and other scholars (e.g., Dieke et al. 2017; Quinn 
and Fujimoto 2016; Wellons et al. 2012). Moreover, as delays in age at first childbearing continue, and 
there is increasing acceptance for new family forms, we should expect the use of and demand for these 
technologies to continue to grow inequitably. By continuing research on the social and institutional causes 
of disparities, we can better design and implement interventions to improve equity. 
2.10 Conclusion  
The current study uses available representative data sources to investigate whether there is 
evidence of weathering-related health disparities among women who are seeking or who have ever sought 
help getting pregnant. The analyses provide limited evidence of racial disparities in health indicators of 
weathering among these groups. More data are needed to further clarify and investigate the mechanisms 
underlying disparities in ART and treatment utilization and outcomes, which is consistent with calls from 
the CDC and professional organizations. This paper demonstrates how disparities in fertility treatments 
can be contextualized using social science frameworks, identifies the promise and limits of available data, 
and calls for continued efforts to collect and analyze data that is able to address these issues.   
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2.11 Tables and Figures 
Table 2.1: National Survey of Family Growth (NSFG) and National Health and Nutrition Examination 
Survey (NHANES) Weighted Sample Characteristics 
















N – Unweighted 21,078 1,847 412 119 2,402 157 
Age at Interview 
(Mean, SD) 
32.41 (0.09) 35.44 (0.23) 31.59 (0.53) 39.06 (0.46) 32.10 (0.23) 36.59 (0.62) 
Age at First 
Treatment Seeking 
-- 28.21 (0.23) 29.67 (0.52) 31.01 (0.58) -- -- 
Race (%)       
Hispanic 19.64% 12.98% 18.87% 6.59% 20.08% 13.17% 
White, NH 59.50% 72.40% 62.38% 81.35% 55.36% 66.13% 
Black, NH 14.42% 7.80% 9.99% 2.71% 13.72% 10.09% 
Other Race, NH 6.44% 6.82% 8.76% 9.36% 10.84% 10.61% 
Nativity       
U.S. Born 82.93% 85.45% 83.05% 72.48% 78.70% 84.94% 
Marital Status       
Married/Cohabitating 63.41% 85.21% 89.81% 92.39% 59.42% 76.18% 
Parity       
0 32.24% 27.31% 65.08% 36.69% 45.36% 24.51% 
Education       
BA or More 31.61% 46.38% 44.95% 78.34% 32.43% 42.31% 
Income       
300% or More of the 
Federal Poverty Limit 
37.80% 54.24% 57.58% 80.49% 38.52% 54.73% 
Insurance       
Experienced a Gap 26.09% 14.55% 14.91% 4.44% 30.06% 19.90% 
Self-Reported Health       
Fair/Poor 8.08% 6.88% 9.13% 1.71% 14.56% 14.37% 
BMI       
Under 30 66.98% 61.66% 60.62% 67.56% 61.64% 51.01% 
Binge Drinking       
No or N/A -- -- -- -- 64.31% 66.58% 
Smoking History       
>100 Cigarettes/Life -- -- -- -- 68.42% 72.61% 
Fertility Health Issues       
None Reported 72.82% 37.67% 45.88% 34.94% -- -- 
Presence of Sexually 
Transmitted Infections 
      
None Reported -- -- -- -- 92.82% 85.85% 
Exposure to Heavy 
Metals 
      
Yes -- -- -- -- 53.24% 54.04% 
Weathering Score 
(Mean, SD) 
-- -- -- -- 3.22 (.05) 3.86 (.23) 
NSFG Survey Cycle       
2015-2017 25.16% 23.66% 20.04% 21.62% -- -- 
2013-2015 25.27% 28.12% 26.35% 22.04% -- -- 
2011-2013 24.85% 21.95% 28.65% 34.91% -- -- 
2006-2010 24.72% 26.27% 24.97% 21.44%   
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NHANES Survey Year       
2013-2014 -- -- -- -- 50.05% 56.10% 
2015-2016 -- -- -- -- 49.95% 43.90% 
Note: The proportions presented use weighted multiply-imputed data. 
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Table 2.2: Weighted Bivariate and Multivariate Logistic and Poisson Regression Analyses of the Health 
Outcomes from the NSFG among Women who had Ever Sought or were Currently Seeking Any Fertility 
Treatment 
 
BMI Over 30 High SRH 
 









        Hispanic 1.19 1.29 1.11 0.97 0.28*** 0.38**  0.17** 0.25*   
 
(0.23) (0.29) (0.41) (0.47) (0.08) (0.14)    (0.09) (0.14)    
Black, NH 2.50*** 2.25** 3.00** 1.63 0.55* 0.98    0.32* 0.79    
 
(0.63) (0.57) (1.17) (0.74) (0.17) (0.30)    (0.18) (0.47)    
Other Race 0.65 1.17 0.50 0.90 0.56 0.41*   1.47 1.92    
 
(0.20) (0.43) (0.31) (0.63) (0.24) (0.17)    (1.62) (2.29)    
Nativity (Ref= US 
Born) 























0.99    
 






(0.02)    
 
(0.04)    
Marital Status 
(Ref=Unmarried) 







1.92*   
 






(0.53)    
 
(0.94)    







1.68+   
 






(0.47)    
 
(0.53)    
Education (Ref=Less 
than BA) 














(0.65)    
 
(1.34)    
Income (>299% FPL) 
     
                       














(0.70)    
 
(2.46)    
Insurance Status (No 
Gap)         






0.62+   
 






(0.16)    
 
(0.76)    
Fertility Health Issue  
(Ref= None) 






0.54*   
 






(0.14)    
 
(0.14)    
Cycle of Data (Ref = 
2015-2017 






1.01    
 






(0.37)    
 







0.95    
 






(0.39)    
 







0.80    
 






(0.28)    
 
(0.38)    
Constant 0.58*** 0.43 0.61* 0.47 19.27*** 12.02** 19.63*** 18.68* 
 
(0.06) (0.24) (0.14) (0.47) (2.79) (9.40) (6.90) (26.32) 
Unweighted N 1847 1847 412 412 1847 1847 412 412 
p-values: + <.10, *<.05, **<.01, ***<.001  
Notes: Odds ratios presented. Standard errors in parentheses. 
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Table 2.3: Bivariate and Multivariate Logistic and Poisson Regression Analyses of the Health Outcomes 
from the NHANES among Women who had Ever Sought Any Fertility Treatment 
 




Race (Ref= White, NH) 
      
 
 Hispanic 2.29 2.24 0.26* 0.37 0.21** 0.10** 0.99 1.13 
 
(1.69) (2.28) (0.15) (0.26) (0.11) (0.08) (0.15) (0.17) 
Black, NH 2.06 1.84 0.27* 0.23* 1.06 1.06 1.23+ 1.29+ 
 
(1.02) (1.01) (0.13) (0.13) (0.58) (0.74) (0.14) (0.17) 
Other Race 0.73 1.28 0.59 0.99 0.71 0.62 0.94 1.12 
 
(0.43) (1.11) (0.39) (0.64) (0.34) (0.48) (0.13) (0.17) 
Nativity (Ref= US Born)         
Foreign Born  0.36  0.92  1.37  0.77+ 
 
 (0.23)  (0.60)  (1.12)  (0.11) 
Age  1.00  0.90*  1.02  1.03* 
 
 (0.04)  (0.04)  (0.04)  (0.01) 
Marital Status 
(Ref=Unmarried, not 
cohabitating)         
Married or Cohabiting  1.72  2.11  0.47  1.21 
 
 (0.86)  (1.68)  (0.26)  (0.16) 
Parity (Ref=0)         
Parity 1+  0.59  0.31+  0.46  0.79+ 
 
 (0.30)  (0.21)  (0.25)  (0.10) 
Education (Ref=> BA)         
BA or More  0.36+  4.42  0.61  0.84 
 
 (0.20)  (4.14)  (0.33)  (0.12) 
Income (≥ 299% FPL)         
300% and higher  0.86  1.97  0.68  0.87 
 
 (0.44)  (1.40)  (0.37)  (0.11) 
Insurance Status (No Gap)         
Had insurance gap  1.49  1.05  0.87  0.81 
 
 (0.68)  (0.64)  (0.46)  (0.10) 
Binge Drinking in Last Year 
(Ref=Yes)         
No or N/A  1.37  0.83  0.66  1.08 
 
 (0.78)  (0.73)  (0.37)  (0.14) 
Smoking (Ref=Less than 100)         
100+ cigarettes smoked  0.59  2.96  0.48  0.98 
 
 (0.28)  (2.36)  (0.31)  (0.11) 
STI (Ref=None)         
1 or more  1.36  0.84  0.67  1.27+ 
 
 (0.97)  (0.52)  (0.43)  (0.16) 
Cycle (Ref=2013-2014)         
2015-2016  0.95  2.48  2.74*  1.04 
 
 (0.50)  (1.45)  (1.05)  (0.11) 
Constant 0.83 1.25 9.63*** 216.24** 1.47 3.65 3.81*** 1.70 
 
(0.28) (1.42) (3.91) (360.71) (0.41) (4.76) (0.32) (0.67) 
Unweighted N 157 157 157 157 157 157 157  157  
p-values: + <.10, *<.05, **<.01, ***<.001 
Notes: BMI, SRH, and exposure coefficients are odds ratios. Scale coefficients are incident risk ratios. 
Standard errors in parentheses. 
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Table 2.4: Weighted Bivariate Analyses of Characteristics of Women who Ever Received ART by 














      Hispanic 0.24*** 8.02** 0.77 0.42 0.76 0.69 
 
(0.10) (5.87) (0.95) (0.36) (0.82) (0.55) 
Black, NH 0.14*** 5.61+ 0.12 1.00 0.04** 0.33 
 
(0.07) (5.36) (0.16) (.) (0.04) (0.36) 
Other, NH 1.06 0.25 1.00 0.01*** 1.00 0.29 
 
(0.47) (0.23) (.) (0.01) (.) (0.23) 
Constant 0.01*** 0.43** 63.04*** 4.05** 14.19*** 2.07* 
 
(0.00) (0.14) (38.81) (2.04) (5.59) (0.76) 






















      Hispanic 0.17* 0.17* 24.58* 1.55 -2.01+ -0.23 
 
(0.13) (0.14) (31.19) (1.21) (1.12) (1.91) 
Black, NH 0.04** 0.12* 7.11 2.76 -3.65** -2.51 
 
(0.04) (0.12) (9.52) (3.02) (1.28) (2.47) 
Other, NH 1.46 0.62 4.20 0.27 0.43 2.00 
 
(1.67) (0.71) (5.48) (0.22) (1.32) (2.22) 
Constant 4.63*** 5.57*** 0.02*** 2.02* 39.25*** 30.98*** 
 
(1.73) (2.11) (0.01) (0.64) (0.51) (0.65) 
N 119 119 119 119 119 119 
p-values: + <.10, *<.05, **<.01, ***<.001 
Notes:   
Cases vary due to exclude cases due to collinearity 
All analyses except age at treatment and age at interview present odds ratios. Standard Errors in parentheses 
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Table 2.5: Multivariate Logistic Regression Analysis of the Health Outcomes from the NSFG, Excluding 
Women who Reported Only a Male Partner Received Treatment 
 Ever Sought Any Treatment Currently Seeking Treatment 
 
BMI Over 30 High SRH BMI Over 30 High SRH 
Race (Ref=White, Non-Hispanic) 
    Hispanic 1.35 0.39* 0.92 0.19**  
 
(0.32) (0.15) (0.46) (0.11)    
Black, Non-Hispanic 2.62*** 0.92 1.52 0.69    
 
(0.63) (0.28) (0.70) (0.43)    
Other Race 1.17 0.53 0.67 1.00    
 
(0.45) (0.26) (0.50) (.)    
Nativity (Ref= US Born) 
    Foreign Born 0.51** 1.09 0.47 0.92    
 
(0.13) (0.38) (0.24) (0.51)    
Age at Interview 1.01 0.98 1.00 0.99    
 
(0.01) (0.02) (0.03) (0.04)    
Marital Status (Ref=Unmarried, not 
cohabitating) 
    Married or Cohabiting 1.38 1.75* 0.79 1.90    
 
(0.28) (0.47) (0.33) (1.02)    
Parity (Ref=0) 
    Parity 1+ 0.75 1.68+ 0.98 1.13    
 
(0.14) (0.47) (0.33) (0.50)    
Education (Ref=Less than a BA) 
    BA or More 0.52*** 2.14** 0.42* 2.10    
 
(0.09) (0.62) (0.17) (1.46)    
Income (Equal or Less than 299% 
Federal Poverty Limit) 
    300% and higher of FPL 0.46*** 2.28** 0.44+ 5.43**  
 
(0.08) (0.66) (0.19) (2.79)    
Insurance Status (Ref=No Gap) 
    Had insurance gap 1.08 0.52* 1.26 1.06    
 
(0.22) (0.14) (0.47) (0.62)    
Fertility issues (Ref = None) 
    1 or more 2.12*** 0.54* 2.87** 0.31*   
 
(0.36) (0.14) (0.96) (0.17)    
Cycle (Ref = 2015-2017) 
    2013-2015 Data 1.49 0.89 2.46+ 0.21+   
 
(0.40) (0.33) (1.18) (0.17)    
2011-2013 Data 1.30 0.80 2.14 0.11**  
 
(0.35) (0.34) (1.02) (0.09)    
2006-2010 Data 1.60* 0.66 2.36+ 0.28    
 
(0.34) (0.24) (1.06) (0.22)    
     Constant 0.33+ 21.10*** 0.48 54.78**  
 
(0.19) (17.20) (0.49) (76.97)    
Unweighted N 1737 1737 396 371
a
  
p-values: + <.10, *<.05, **<.01, ***<.001 
Notes: Odds ratios presented. Standard errors in parentheses 
a. Sample sizes differ among the currently seeking group due to collinearity resulting in women of other races being 




Table 2.6: Multivariate Logistic Regression of the Health Outcomes from the NSFG Using Age at First 
Treatment Seeking Instead of Age at Interview 
 Ever Sought Any Treatment Currently Seeking Treatment 
 
BMI Over 30 High SRH BMI Over 30 High SRH 
Race (Ref=White, Non-Hispanic) 
    Hispanic 1.27 0.40* 0.96 0.25*   
 
(0.29) (0.15) (0.46) (0.14)    
Black, Non-Hispanic 2.31*** 0.95 1.59 0.77    
 
(0.56) (0.30) (0.73) (0.47)    
Other Race 1.15 0.41* 0.89 1.92    
 
(0.42) (0.18) (0.63) (2.34)    
Nativity (Ref= US Born)     
Foreign Born 0.51** 1.00 0.39+ 0.60    
 
(0.13) (0.34) (0.19) (0.37)    
Age at Interview 0.99 1.03 1.01 1.03    
 
(0.02) (0.03) (0.04) (0.05)    
Marital Status (Ref=Unmarried, not 
cohabitating) 
    
Married or Cohabiting 1.43+ 1.92* 0.81 1.72    
 
(0.29) (0.53) (0.33) (0.92)    
Parity (Ref=0)     
Parity 1+ 0.70+ 1.62+ 0.98 1.23    
 
(0.13) (0.47) (0.33) (0.53)    
Education (Ref=Less than a BA)     
BA or More 0.56** 2.13** 0.40* 2.06    
 
(0.10) (0.62) (0.15) (1.23)    
Income (Equal or Less than 299% 
Federal Poverty Limit) 
    
300% and higher of FPL 0.46*** 2.27** 0.43* 4.34**  
 
(0.09) (0.65) (0.18) (2.39)    
Insurance Status (Ref=No Gap)     
Had insurance gap 1.07 0.63+ 1.26 1.37    
 
(0.22) (0.17) (0.45) (0.75)    
Fertility issues (Ref = None)     
1 or more 2.30*** 0.53* 2.91** 0.26*   
 
(0.38) (0.13) (0.98) (0.14)    
Cycle (Ref = 2015-2017)     
2013-2015 Data 1.38 0.98 2.45+ 0.28    
 
(0.38) (0.35) (1.17) (0.24)    
2011-2013 Data 1.23 0.98 2.06 0.19+   
 
(0.33) (0.41) (0.96) (0.18)    
2006-2010 Data 1.51+ 0.79 2.15+ 0.45    
 
(0.34) (0.27) (0.92) (0.39)    
     Constant 0.73 3.84 0.39 12.99+   
 
(0.45) (3.55) (0.42) (19.21)    
Unweighted N 1847 1847 412 412  
p-values: + <.10, *<.05, **<.01, ***<.001 




Table 2.7: Multivariate Poisson Regression of Weathering Score Using Clinical Cut-Offs in the NHANES 
 
Weathering Indicator Scale using Clinical Cut Offs 
Race (Ref= White, NH) 
 Hispanic 1.22 
 
(0.21) 
Black, NH 1.35+ 
 
(0.22) 
Other Race 1.09 
 
(0.20) 
Nativity (Ref= US Born)  






Marital Status (Ref=Unmarried, not cohabitating)  
Married or Cohabiting 1.27+ 
 
(0.17) 
Parity (Ref=0)  
Parity 1+ 0.76 
 
(0.13) 
Education (Ref=> BA)  
BA or More 0.74* 
 
(0.10) 
Income (≥ 299% FPL)  
300% and higher 0.79 
 
(0.14) 
Insurance Status (No Gap)  
Had insurance gap 0.78 
 
(0.14) 
Binge Drinking in Last Year (Ref=Yes)  
No or N/A 0.88 
 
(0.13) 
Smoking (Ref=Less than 100)  
100+ cigarettes smoked 1.12 
 
(0.08) 
STI (Ref=None)  
1 or more 1.12 
 
(0.17) 








Unweighted N 157 
p-values: + <.10, *<.05, **<.01, ***<.001 
Notes: BMI, SRH, and exposure coefficients are odds ratios. Scale coefficients are incident risk ratios. 




Table 2.8: Multivariate OLS Regression Analysis of BMI among Women who had Ever Sought or were 
Currently Seeking Treatment in the NSFG and NHANES 
  NSFG   NHANES 
  




Ever Sought Any 
Treatment 
Race (Ref= White, NH) 
   Hispanic 1.08+   0.25    3.53 
 
(0.62)    (1.47)    (2.68) 
Black, NH 3.35*** 3.23*   5.28* 
 
(0.88)    (1.35)    (2.57) 
Other Race 0.16    -0.91    2.74 
 
(0.90)    (1.87)    (2.99) 
Nativity (Ref= US Born) 
   Foreign Born -2.72*** -4.20**  -5.18* 
 
(0.65) (1.33)    (2.25) 
Age 0.05    0.03    0.10* 
 
(0.04)    (0.08)    (0.04) 
Marital Status (Ref=Unmarried) 
   Married or Cohabiting 1.44*   -0.69    2.58 
 
(0.63)    (1.03)    (1.67) 
Parity (Ref=0) 
   Parity 1+ -1.48*   -0.06    -2.07 
 
(0.58)    (0.92)    (2.00) 
Education (Ref=> BA) 
   BA or More -2.25*** -3.10**  -3.15 
 
(0.47)    (1.05)    (2.26) 
Income (>299% FPL) 
   300% and higher -2.27*** -1.89    -1.24 
 
(0.56)    (1.29)    (2.29) 
Insurance Status (No Gap) 
   Had insurance gap 0.58    0.06    1.86 
 
(0.66)    (1.00)    (1.85) 
Binge Drinking in Last Year (Ref=Yes) 






Smoking (Ref=Less than 100) 






STI/Fertility Health Issues (Ref=None) 
   1 or more 2.73*** 3.60*** 4.04 
 
(0.45)    (0.94)    (3.02) 
  
 
 NSFG Cycle (Ref = 2015-2017) 1.31+   2.96*   
 2013-2015 Data (0.76)    (1.32)    
 
 
0.62    1.73    
 2011-2013 Data (0.77)    (1.29)    
 
 
1.14+   2.18*   
 2006-2010 Data (0.63)    (1.10)    






   
(1.81) 
Constant 25.77*** 23.00*** 28.44*** 
 
(1.55) (3.21)    (4.23) 
Unweighted N 1847.00 412.00    157.00 
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Table 2.9: Multinomial Logistic Regression Analysis of Self-Rated Health among Women who have Ever 
Sought Treatment in the NSFG 
 
Reference Group: Excellent SRH 
 
Very Good  Good Fair Poor 
Race (Ref=White, Non-Hispanic) 0.61+   0.76    1.88    2.13    
Hispanic (0.17)    (0.23)    (0.81)    (1.74)    
 
0.88    1.32    1.06    1.39    
Black, Non-Hispanic (0.25)    (0.52)    (0.44)    (0.88)    
 
1.08    1.45    2.51    8.24**  
Other Race (0.41)    (0.62)    (1.40)    (6.66)    
     Nativity (Ref= US Born) 1.21    0.84    1.03    0.39    
Foreign Born (0.33)    (0.26)    (0.41)    (0.39)    
Age at Interview 1.00    0.99    1.01    1.03    
 
(0.02)    (0.02)    (0.03)    (0.05)    
Marital Status (Ref=Unmarried, not 
cohabitating) 
    Married or Cohabiting 1.30    1.21    0.63    0.57    
 
(0.40)    (0.37)    (0.24)    (0.32)    
Parity (Ref=0) 
    Parity 1+ 0.84    0.67    0.51*   0.27*   
 
(0.17)    (0.17)    (0.17)    (0.14)    
Education (Ref=Less than a BA) 
    BA or More 0.69+   0.30*** 0.26*** 0.18*   
 
(0.14)    (0.07)    (0.09)    (0.14)    
Income (Equal or Less than 299% Federal 
Poverty Limit) 
    300% and higher of FPL 0.74    0.47**  0.30*** 0.16**  
 
(0.16)    (0.12)    (0.10)    (0.11)    
Insurance Status (Ref=No Gap) 
    Had insurance gap 1.34    1.50    2.24*   1.54    
 
(0.34)    (0.39)    (0.77)    (1.03)    
Fertility issues (Ref = None) 
    1 or more 1.79**  2.31*** 2.93*** 6.49*   
 
(0.35)    (0.51)    (0.92)    (5.45)    
Cycle (Ref = 2015-2017) 
    2013-2015 Data 0.91    1.44    0.96    4.02    
 
(0.25)    (0.47)    (0.38)    (4.73)    
2011-2013 Data 0.70    0.96    0.83    2.26    
 
(0.22)    (0.35)    (0.40)    (2.57)    
2006-2010 Data 1.12    1.79+   1.46    5.25    
 
(0.29)    (0.58)    (0.57)    (5.46)    
 
    Constant 1.45    1.54    0.35    0.01*   
 (1.06)    (1.19)    (0.35)    (0.02)    
Unweighted N 1847 
   p-values: + <.10, *<.05, **<.01, ***<.001 
Notes: Coefficients are in relative risk ratios (exponentiated coefficients).Standard errors in parentheses.  
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Table 2.10: Multivariate Logistic and Poisson Regression Analyses of the Health Outcomes from NSFG 
















Race (Ref=White, Non-Hispanic) 
 
                        
    Hispanic 1.43*** 0.73**  1.43*** 0.26*** 1.07 1.19*** 
 
(0.10) (0.08)    (0.10) (0.06) (0.16) (0.05)    
Black, Non-Hispanic 1.76*** 1.01    1.76*** 0.63* 1.30* 1.19*** 
 
(0.14) (0.12)    (0.14) (0.12) (0.14) (0.05)    
Other Race 1.13 0.99    1.13 0.58 1.21 1.11*   
 
(0.15) (0.18)    (0.15) (0.19) (0.23) (0.06)    
Nativity (Ref= US Born) 
  
    
Foreign Born 0.51*** 1.14 2.12*** 1.29 0.95 0.82*** 
 
(0.04) (0.12) (0.17) (0.21) (0.14) (0.03)    
Age at Interview 1.04*** 0.94*** 1.04*** 0.96*** 1.00 1.03*** 
 
(0.00) (0.01)    (0.00) (0.01) (0.01) (0.00)    
Marital Status (Ref=Unmarried) 
  
    
Married or Cohabiting 0.99 1.28**  0.99 1.34* 0.98 0.99    
 
(0.06) (0.10)    (0.06) (0.16) (0.13) (0.04)    
Parity (Ref=0) 
  
    
Parity 1+ 1.04 1.25*   1.04 1.06 0.97 0.94*   
 
(0.07) (0.12)    (0.07) (0.12) (0.11) (0.02)    
Education (Ref=Less than a BA) 
  
    
BA or More 0.60*** 2.44*** 0.60*** 2.26** 0.90 0.87*** 
 
(0.04) (0.30)    (0.04) (0.59) (0.15) (0.03)    
Income (≥299% FPL) 
  
    
300% and higher of FPL 0.67*** 2.32*** 0.67*** 2.09** 1.28+ 0.93* 
 
(0.04) (0.25)    (0.04) (0.47) (0.18) (0.03)  
Insurance Status (Ref=No Gap) 
  
    
Had insurance gap 1.06 0.83*   1.06 0.67* 1.05 1.00    
 
(0.06) (0.07)    (0.06) (0.11) (0.12) (0.03)    
Binge Drinking in Last Year 
(Ref=Yes) 
  
    
No or N/A 1.28* 0.67* 0.99 1.07*   
 
  (0.15) (0.12) (0.13) (0.03)    
Smoking (> 100 cigarettes smoked)       
100+ cigarettes smoked    1.07 0.56*** 0.95 1.01    
 
  (0.14) (0.08) (0.13) (0.04)    
STI (Ref=None) 
  
    
1 or more 1.06 0.53*** 0.90 0.81 0.97 0.99    
 
(0.10) (0.06)    (0.21) (0.18) (0.18) (0.06)    
Fertility Health Issues(Ref=None)       
1 or More Reported 0.91 1.07        
 (0.08) (0.15)        
NSFG Cycle (Ref = 2015-2017) 0.85+ 1.25+       
2013-2015 (0.08) (0.16)        
 0.82* 1.41**      
2011-2013  (0.07) (0.17)        
   
    
2006-2010  
  
    
   
    
NHANES Cycle (Ref = 2013-2014) 
  
    
2015-2016 
  
1.03 0.92 1.05 1.07*   
   
(0.10) (0.12) (0.10) (0.03)    




(0.02) (9.10)    (0.04) (13.15) (0.23) (0.08)   
Unweighted N 21078 21078 2402 2402 2402 2402 
p-values: + <.10, *<.05, **<.01, ***<.001 
Notes: BMI, SRH, and Heavy Metal coefficients are odds ratios, weathering coefficients are incidence rate ratios 
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Table 2.11: Analyses of Cross-Survey Multiply-Imputed Data from the NSFG and NHANES  





















   
  
    Hispanic 1.15 0.33*** 0.71 1.00    1.00 0.22** 0.71 0.99    
 
(0.22) (0.09) (0.18) (0.06)    (0.45) (0.13) (0.43) (0.11)    
Black, NH 2.15*** 0.65 1.10 1.14*   1.54 0.51 0.93 1.09    
 
(0.48) (0.20) (0.32) (0.07)    (0.72) (0.35) (0.55) (0.11)    
Other Race 0.81 0.51+ 1.05 1.01    0.62 1.25 0.94 1.00    
 
(0.25) (0.20) (0.34) (0.08)    (0.47) (1.58) (0.81) (0.16)    
Nativity (Ref= US 
Born) 
   
  
    Foreign Born 1.50+ 1.03 0.84 1.00    2.27 1.34 0.73 1.04    
 
(0.31) (0.28) (0.22) (0.06)    (1.17) (0.85) (0.45) (0.12)    
Age 1.00 0.97 1.00 1.01**  1.00 1.00 1.00 1.01    
 
(0.01) (0.02) (0.02) (0.00)    (0.03) (0.05) (0.04) (0.01)    
Marital Status 
(Ref=Unmarried) 
   
  
    Married or Cohabiting 1.42+ 1.57+ 0.91 1.05    0.86 1.45 0.70 1.01    
 
(0.28) (0.42) (0.23) (0.06)    (0.41) (0.95) (0.39) (0.10)    
Parity (Ref=0) 
   
  
    Parity 1+ 0.71* 1.30 0.63+ 0.94    0.91 1.05 0.76 0.99    
 
(0.12) (0.33) (0.15) (0.05)    (0.34) (0.53) (0.38) (0.09)    
Education (Ref=Less 
than BA) 
   
  
    More than BA 0.51*** 2.24** 0.85 0.88**  0.36* 2.10 0.84 0.87    
 
(0.09) (0.69) (0.20) (0.04)    (0.15) (1.49) (0.48) (0.09)    
Income (Ref=>299% 
FPL) 
   
  
    300% and higher 0.50*** 2.22** 1.15 0.91+   0.56 4.32* 1.30 0.93    
 
(0.09) (0.63) (0.25) (0.05)    (0.24) (2.60) (0.75) (0.10)    
Insurance Status (Ref= 
No Gap) 
   
  
    Had insurance gap 1.09 0.73 1.07 0.96    1.28 1.55 0.98 0.97    
 
(0.20) (0.18) (0.26) (0.05)    (0.49) (0.88) (0.52) (0.11)    
STI (Ref=None 
reported) 
   
  
    STI Reported 1.00 0.86 0.95 1.07    1.45 1.29 1.06 1.11    
 
(0.34) (0.34) (0.31) (0.07)    (1.17) (1.41) (0.80) (0.15)    
Smoking (Ref=>100) 
   
  
    100 or More in 
Lifetime 1.00 0.80 1.03 1.00    1.08 0.94 1.08 1.00    
 
(0.18) (0.19) (0.21) (0.05)    (0.42) (0.49) (0.58) (0.10)    
Binge Drinking in Last 
Year (Ref=No) 
   
  
    Yes 0.98 0.83 1.01 1.01    0.95 1.15 0.98 1.00    
 
(0.17) (0.22) (0.21) (0.05)    (0.39) (0.63) (0.52) (0.10)    
Fertility Health Issue 
(Ref= None Reported) 
   
  
    Fertility Health Issue 
Reported 2.11*** 0.51* 0.96 1.12+   2.54* 0.29* 0.96 1.14    
 
(0.37) (0.15) (0.26) (0.07)    (0.93) (0.16) (0.52) (0.11)    
Survey Cycle 
(Ref=NHANES 2013-
   
  




NHANES 2015-2016 0.86 1.78 2.36* 1.00    0.30 1.25 2.30 0.81    
 
(0.40) (0.99) (0.98) (0.10)    (0.50) (2.15) (3.35) (0.22)    
NSFG 2006-2010 0.48* 2.24+ 1.82+ 0.96    0.18+ 1.45 2.33 0.84    
 
(0.15) (0.97) (0.65) (0.08)    (0.17) (1.80) (2.18) (0.15)    
NSFG 2011-2013 0.38** 2.61* 1.81 0.94    0.16+ 0.62 2.51 0.84    
 
(0.13) (1.23) (0.70) (0.09)    (0.15) (0.78) (2.60) (0.17)    
NSFG 2013-2015 0.42* 2.83* 1.81+ 0.95    0.21+ 0.96 2.52 0.86    
 
(0.15) (1.29) (0.65) (0.09)    (0.20) (1.25) (2.51) (0.17)    
NSFG 2015-2017 0.32** 2.74* 1.77 0.92    0.09* 3.10 2.34 0.80    
 
(0.11) (1.39) (0.70) (0.09)    (0.08) (4.06) (2.30) (0.16)    
Constant 1.00 13.07** 1.24 2.61*** 2.60 8.81 1.63 3.18*** 
 
(0.56) (11.18) (0.89) (0.43)    (3.57) (15.08) (2.75) (1.01)    
    
  
    Unweighted N 2004 2004 2004 2004 448 448 448 448 
p-values: + <.10, *<.05, **<.01, ***<.001 





















Outcome Model          
Race (Ref=White) 
  
                                
Hispanic, No Treatment 0.19*** 0.18*** -0.20*** -0.23*** 
 
(0.05) (0.04) (0.06)    (0.05)    
Hispanic, Treatment 0.11 -0.18 -0.44*   -0.71*   
 
(0.13) (0.22) (0.18)    (0.30)    
Black, NH, No Treatment 0.38*** 0.39*** 0.00    -0.02    
 
(0.05) (0.04) (0.06)    (0.05)    
Black, NH, Treatment 0.40* 0.14 0.08    -0.10    
 
(0.17) (0.21) (0.14)    (0.31)    
Other Race, NH, No Treatment 0.03 0.03 0.02    -0.03    
 
(0.08) (0.08) (0.09)    (0.08)    
Other Race, NH, Treatment 0.11 -0.19 -0.43*   0.33    
 
(0.21) (0.33) (0.21)    (0.53)    
Nativity (Ref= U.S. Born) 
    Foreign Born, No Treatment -0.41*** -0.40*** 0.07    0.06    
 
(0.05) (0.05) (0.06)    (0.06)    
Foreign Born, Treatment -0.40** -0.39 0.06    -0.22    
 
(0.15) (0.24) (0.16)    (0.32)    
Age at Interview 
    Age, No Treatment 0.03*** 0.02*** -0.03*** -0.03*** 
 
(0.00) (0.00) (0.00)    (0.00)    
Age, Treatment 0.01 0.01 -0.01    0.01    
 
(0.01) (0.01) (0.01)    (0.02)    
Marital Status (Ref=Unmarried) 
    Married or Cohabiting, No Treatment 0.01 -0.04 0.05    0.16*** 
 
(0.06) (0.03) (0.07)    (0.04)    
Married or Cohabiting, Treatment 0.36* -0.69*** 0.12    0.50    
 
(0.17) (0.19) (0.19)    (0.33)    
Parity (Ref=Parity 0) 
    Parity 1+, No Treatment 0.06 0.07+ 0.06    0.06    
 
(0.04) (0.04) (0.05)    (0.05)    
Parity 1+,  Treatment -0.22* 0.50** 0.28*   -0.04    
 
(0.10) (0.19) (0.13)    (0.28)    
Education (Ref=Less than BA) 
    College or More, No Treatment -0.25*** -0.28*** 0.36*** 0.42*** 
 
(0.05) (0.04) (0.08)    (0.06)    
College or more, Treatment -0.30* -0.39* 0.27*   0.30    
 
(0.14) (0.18) (0.13)    (0.27)    
Federal Poverty Limit (Ref= Less than 299%) 
    300% and Higher, No Treatment -0.20*** -0.25*** 0.37*** 0.41*** 
 
(0.04) (0.04) (0.06)    (0.05)    
300% and Higher, Treatment -0.42** -0.41* 0.38**  0.77**  
 
(0.15) (0.18) (0.13)    (0.27)    
Insurance Status (Ref=No gap in last year) 
    Had Gap , No Treatment 0.02 0.05 -0.04    -0.10*   
 
(0.04) (0.03) (0.06)    (0.05)    
Had Gap, Treatment -0.04 0.28 -0.15    0.14    
 
(0.13) (0.17) (0.13)    (0.29)    
Fertility Issues (Ref= None Reported) 0.27** 0.19*** -0.57*** -0.40*** 
Fertility Issue Reported, No Treatment (0.09) (0.03) (0.08)    (0.04)    
 
0.73*** 0.06 -0.60*** -0.60*   
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Fertility Issue Reported, Treatment (0.20) (0.23) (0.17)    (0.29)    
     Cycle of Data (Ref=2015-2017) 
    2013-2015 Data # treatment=0 -0.08 -0.08 0.01    0.04    
 
(0.05) (0.05) (0.08)    (0.07)    
2013-2015 Data # treatment=1 0.20 0.33 -0.03    -0.58    
 
(0.16) (0.23) (0.17)    (0.39)    
2011-2013 Data # treatment=0 -0.13* -0.12* 0.12+   0.13+   
 
(0.06) (0.06) (0.07)    (0.07)    
2011-2013 Data # treatment=1 0.11 0.22 0.01    -0.77+   
 
(0.16) (0.23) (0.18)    (0.45)    
2006-2010 Data # treatment=0 -0.08 -0.07 0.08    0.09    
 
(0.05) (0.05) (0.06)    (0.06)    
2006-2010 Data # treatment=1 0.25+ 0.28 -0.11    -0.42    
 
(0.13) (0.21) (0.16)    (0.40)    
Treatment Status 
    Never Sought Treatment -1.16*** -1.13*** 2.12*** 2.06*** 
 
(0.09) (0.08) (0.11)    (0.11)    
Sought Any Treatment -1.59 1.74* 2.58*** 0.86    
 
(1.00) (0.69) (0.62)    (0.98)    
Treatment Model         
Race (Ref=White) -0.07 0.27** -0.07    0.27**  
Hispanic (0.07) (0.09) (0.07)    (0.09)    
 
-0.23*** 0.14+ -0.19**  0.15+   
Black, NH (0.06) (0.08) (0.07)    (0.08)    
 
0.02 0.23* 0.01    0.16    
Other Race, NH (0.09) (0.12) (0.09)    (0.13)    
     Nativity (Ref= U.S. Born) 
    Foreign Born -0.02 -0.00 -0.03    -0.01    
 
(0.06) (0.08) (0.06)    (0.08)    
Age at Interview 0.02*** -0.01 0.02*** -0.00    
 
(0.00) (0.00) (0.00)    (0.01)    
Marital Status (Ref=Unmarried) 
    Married or Cohabiting 0.58*** 0.89*** 0.54*** 0.90*** 
 
(0.05) (0.08) (0.05)    (0.08)    
Parity (Ref=Parity 0) 
    Parity 1+ -0.07 -0.78*** -0.52*** -0.72*** 
 
(0.05) (0.08) (0.11)    (0.20)    
Education (Ref=Less than BA) 
    College or More 0.22*** 0.01 0.20*** 0.08    
 
(0.05) (0.08) (0.05)    (0.08)    
Federal Poverty Limit (Ref= Less than 299%) 
    300% and higher 0.10+ 0.09 0.12*   0.05    
 
(0.05) (0.08) (0.05)    (0.08)    
Insurance Status (Ref=No gap in last year) 
    Had gap -0.24*** -0.25** -0.24*** -0.32*** 
 
(0.05) (0.09) (0.05)    (0.09)    
Fertility Issue ( Ref= None Reported) 
   Fertility Health Issue Reported 0.88*** 0.59*** 0.89*** 0.59*** 
 
(0.04) (0.07) (0.04)    (0.07)    
Cycle of Data (Ref = 2015-2017) 
    2013-2015 Data 0.10 0.09 0.11    0.14    
 
(0.07) (0.10) (0.07)    (0.10)    
2011-2013 Data -0.01 0.12 -0.00    0.16    
 
(0.07) (0.10) (0.07)    (0.10)    
2006-2010 Data 0.07 0.07 0.08    0.12    
 
(0.06) (0.08) (0.06)    (0.08)    
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Instrumental Variable  
    Had Pelvic exam in Last 12 Months (Ref = 




  Number Children under 18 (Ref=0) 
    1 
  
0.53*** 0.27    
   
(0.10)    (0.20)    
2 
  
0.53*** -0.22    
   
(0.11)    (0.20)    
3+ 
  
0.52*** -0.71**  
   
(0.12)    (0.23)    
Constant 
    
 
-2.90*** -2.72*** -2.84*** -2.57*** 
 
(0.13) (0.17) (0.13)    (0.18)    
Correlation of Errors         
Correlation of Errors of Treatment and 
Dependent Variable 0.38 -0.76*** -0.44+   0.22    
 
(0.34) (0.15) (0.23)    (0.24)    
N 21,078 21,078 21,078 21,078 
p-values: + <.10, *<.05, **<.01, ***<.001 
Notes: Untransformed probit coefficients. Standard errors in parentheses.  
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Table 2.13: Probit Endogenous Treatment Models for the NHANES 
 
BMI SRH Exposure 
Outcome Model  
   Race (Ref=White) 
   Hispanic, No Treatment 0.37** -0.73*** 0.15    
 
(0.12) (0.14)    (0.10)    
Hispanic, Treatment 0.34 -0.46    -1.06+   
 
(0.52) (0.52)    (0.55)    
Black, NH, No Treatment 0.32** -0.26*   0.19**  
 
(0.10) (0.13)    (0.05)    
Black, NH, Treatment 0.24 -0.70    0.03    
 
(0.32) (0.65)    (0.32)    
Other Race, NH, No Treatment -0.00 -0.29    0.15    
 
(0.16) (0.22)    (0.12)    
Other Race, NH, Treatment 0.14 0.09    -0.26    
 
(0.44) (0.31)    (0.37)    
Nativity (Ref= U.S. Born) 
   Foreign Born, No Treatment -0.62*** 0.09    -0.04    
 
(0.12) (0.09)    (0.10)    
Foreign Born, Treatment -0.57 -0.23    0.25    
 
(0.36) (0.29)    (0.36)    
Age at Interview 
   Age, No Treatment 0.03*** -0.02*   -0.01    
 
(0.01) (0.01)    (0.01)    
Age, Treatment 0.01 -0.03    -0.00    
 
(0.02) (0.06)    (0.02)    
Marital Status (Ref=Unmarried) 
   Married or Cohabiting, No Treatment 0.01 0.21*   -0.05    
 
(0.09) (0.08)    (0.09)    
Married or Cohabiting, Treatment 0.43+ 0.51    -0.54+   
 
(0.24) (0.31)    (0.28)    
Parity (Ref=Parity 0) 
   Parity 1+, No Treatment 0.11 0.10    0.04    
 
(0.06) (0.08)    (0.08)    
Parity 1+,  Treatment -0.17 -0.34    -0.45    
 
(0.31) (0.72)    (0.28)    
Education (Ref=Less than BA) 
   College or More, No Treatment -0.29* 0.37*   -0.02    
 
(0.12) (0.14)    (0.09)    
College or more, Treatment -0.45 0.69    -0.30    
 
(0.43) (0.70)    (0.26)    
Federal Poverty Limit (Ref= Less than 299%) 
   300% and Higher, No Treatment -0.15+ 0.50*** 0.17    
 
(0.08) (0.13)    (0.11)    
300% and Higher, Treatment 0.07 0.50    -0.34    
 
(0.34) (0.32)    (0.26)    
Insurance Status (Ref=No gap in last year) 
   Had Gap , No Treatment 0.04 -0.18+   0.08    
 
(0.07) (0.10)    (0.08)    
Had Gap, Treatment 0.11 0.01    -0.02    
 
(0.23) (0.27)    (0.25)    
Binge Drinking Behaviors (Ref= at least once in 
last year) 
   Never or N/A, No Treatment 0.17* -0.26*   -0.03    
 
(0.06) (0.10)    (0.08)    




(0.29) (0.36)    (0.26)    
Smoking (Ref+ Never smoked or smoked less 
than 100 in life time) 
   Smoked at least 100 in Life Time, No Treatment 0.03 -0.40*** 0.00    
 
(0.10) (0.10)    (0.08)    
Smoked at least 100 in Life Time,  Treatment -0.24 0.44    -0.38    
 
(0.27) (0.52)    (0.33)    
STI (Ref=No) 
   STI Yes, No Treatment -0.03 -0.09    -0.14    
 
(0.19) (0.16)    (0.14)    
STI Yes, Treatment 0.47 0.31    -0.49    
 
(0.45) (0.55)    (0.32)    
Cycle of Data (Ref = 2013-2014) 
   2015-2015, No Treatment 0.04 -0.10    0.00    
 
(0.08) (0.09)    (0.06)    
2015-2016, Treatment -0.10 0.33    0.58**  
 
(0.28) (0.58)    (0.18)    
Ever Sought Treatment 
   No -1.26*** 2.00*** 0.10    
 
(0.19) (0.20)    (0.18)    
Yes -1.74 0.26    2.49*   
 
(1.93) (4.52)    (1.20)    
    Treatment Model 
   Race (Ref=White) 
   Hispanic -0.10 -0.09    -0.11    
 
(0.14) (0.14)    (0.13)    
Black, NH -0.13 -0.10    -0.09    
 
(0.13) (0.13)    (0.13)    
Other Race, NH 0.05 0.07    0.04    
 
(0.12) (0.12)    (0.13)    
Nativity (Ref= U.S. Born) 
   Foreign Born -0.19 -0.14    -0.13    
 
(0.13) (0.15)    (0.13)    
Age at Interview (NHANES), Age first 
treatment seeking (NSFG) 
   35 and Over 0.38* 0.41**  0.39**  
 
(0.16) (0.14)    (0.12)    
    Marital Status (Ref=Unmarried) 
   Married or Cohabiting 0.35** 0.33**  0.34**  
 
(0.11) (0.11)    (0.11)    
Parity (Ref=Parity 0) 
   Parity 1+ 0.14 0.14    0.14    
 
(0.12) (0.11)    (0.10)    
Education (Ref=Less than BA) 
   College or More 0.16 0.11    0.11    
 
(0.11) (0.10)    (0.09)    
Federal Poverty Limit (Ref= Less than 299%) 
   300% and higher 0.18+ 0.18+   0.21*   
 
(0.10) (0.10)    (0.10)    
Insurance Status (Ref=No gap in last year) 
   Had gap -0.07 -0.11    -0.09    
 
(0.11) (0.11)    (0.11)    
STI  (Ref = None) 
   Reported STI 0.66*** 0.62**  0.63**  
 
(0.17) (0.18)    (0.18)    
Cycle of Data (Ref = 2013-2014) 
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2015-2016 -0.15 -0.14    -0.14    
 
(0.11) (0.11)    (0.12)    
Instrumental Variable  




      Ever Use Birth Control Yes (Ref=No) 
 
0.20    0.23+   
  
(0.19)    (0.12)    
Constant -2.13*** -2.06*** -2.08*** 
 
(0.13) (0.22)    (0.17)    
Correlation of Errors  
   / 
   Correlation of Errors of Treatment and 
Dependent Variable 0.65 0.66    -0.65    
 (0.62) (0.83)    (0.42)    
Unweighted N 2062 2062 2062 
Notes:  
   Untransformed probit coefficients. Standard errors in parentheses. 
Number of imputations for SRH analyses =14. Six imputations were excluded due to error in calculating correlation 






Figure 2.1: Predicted Means and Differences in Mean Scores of the Weathering Indicator Score by Race 




Brackets represent 95% CI  
*=p<.05 
Terms are estimated based upon an interaction term in the Poisson model between the treatment effect 
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CHAPTER 3: “IT’S VERY IN THE ZEITGEISTS”: KNOWLEDGE AND SCHEMAS OF ART 
AMONG BLACK AND WHITE WOMEN PURSUING GRADUATE EDUCATION 
3.1 Introduction 
There is relatively little research on the attitudes, beliefs, and norms about assisted reproductive 
technology (ART) in the United States, though this topic has been explored in other countries (e.g., 
Genuis, Chang, and Genuis 1993; Kovacs et al. 2003; Purewal and Akker 2009; Stoop, Nekkebroeck, and 
Devroey 2011; Svanberg et al. 2003). As demonstrated in Chapter 1, and in prior research, these 
technologies are on the rise and their access and use are marked by racial and socioeconomic inequalities 
(Ethics Committee of the American Society for Reproductive Medicine 2015; Humphries et al. 2016; 
Tierney and Cai 2019). Understanding why utilization is uneven can help clarify what types of 
interventions are needed to improve equity.  
Although ART is expensive, the empirical literature suggests economic barriers alone are 
insufficient to account for differences in utilization (e.g., Chandra and Stephen 1998; Chin et al. 2017; 
Greil et al. 2011; Janitz, Peck, and Craig 2016; Kessler et al. 2013; Sudhinaraset et al. 2014). As a result, 
some scholars have suggested “sociocultural differences” as a potential mechanism of utilization 
inequalities (Adashi and Dean 2016; Armstrong and Plowden 2012; Dayal 2013; Fujimoto et al. 2010). 
This suggestion is consistent with treatment seeking models that emphasize the role of perceptions, 
norms, and social networks on health care, generally, and infertility treatment utilization, specifically 
(e.g., Andersen and Newman 1973; Shaw 1999; White, McQuillan, and Greil 2006). In the United States, 
there is some evidence that attitudinal factors are linked to racial differences in treatment seeking of ART 
(Greil et al. 2011). However, more information is needed to understand what these attitudinal factors and 
norms are, and how they may differ across groups.   
The present paper used the theory of conjunctural action and investigated whether and how 
normative attitudes and perceptions, or schemas, of ART differ among Black and White women who may 
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be at potentially higher risk for later service use because of their education, age, and current childbearing 
status. The study used semi-structured interviews and a vignette approach designed to elicit perceptions 
about ART and infertility treatment seeking. The findings of this paper are centered on 1) knowledge and 
familiarity with ART, 2) perceptions or schemas of using ART, and 3) willingness to use ART in the 
future if needed (among women in the sample who reported a desire to have children). The results 
demonstrate similarities as well as nuanced differences in sources of knowledge about ART and the 
schemas associated with ART use between Black and White women in the sample. Broadly, the results 
cast doubt on previous suggestions that exposure to knowledge about ART, perceptions of ART, or 
openness to use of ART may drive lower treatment seeking or treatment receipt among Black women. 
The findings suggest that structural barriers, such as segregated social networks, may be responsible for 
inequalities in ART treatment seeking/receipt. The paper ends with a discussion of other possible material 
and structural barriers and their underlying schemas, which should be investigated in future research.  
3.2 Background  
3.2.1 Attitudes, Beliefs, and Norms about ART in the United States  
As previously mentioned, some scholars have suggested sociocultural differences or cultural 
factors as a potential explanation for inequality in infertility treatment seeking (Adashi and Dean 2016; 
Armstrong and Plowden 2012; Dayal 2013; Fujimoto et al. 2010). However, it is not clear what the 
content of these differences might be. In fact, relatively little is known about how women perceive ART 
in the United States or how these perceptions differ across sociodemographic or social groups.  
Several studies have focused, in particular, on the perceptions of ethics of ART across groups, in 
part because this information was collected on the National Survey of Fertility Barriers (NSFB)
24
. In one 
recent study, Collins and Chan (2017) analyzed the degree to which socioeconomic and 
                                                     
24
 The NSFB asks participants if they had no ethical problem, some ethical problems, or serious ethical problems 
with various infertility treatment procedures including 1) intrauterine insemination (IUI) with own/partner sperm, 2) 
IUI with donor sperm, 3) in-vitro fertilization (IVF), 4) IVF with donor egg, 5) use of a gestational carrier, and 6) 
any treatment with an increased risk of twins. If participants were unfamiliar with a procedure, the interviewer 
provided a description.  
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sociodemographic measures are associated ethical concerns in six types of infertility treatments. The 
authors found associations between race and the ethics of IUI, IVF, donor IUI, donor egg, and use of a 
gestational carrier such that women of color tend to have more ethical issues than White women. For 
instance, Collins and Chan (2017) found Black and Asian women have more ethical concerns about IUI 
than White women, and Asian women have more ethical concerns about IVF than White women. 
Moreover, this study found ethical concerns about IUI increase with age, while education was associated 
with fewer ethical concerns about both IUI and IVF. In addition, they found ethical concerns were higher 
for Protestant, Catholic, or other Christian groups relative to women with no reported religion for all 
types of treatment except general treatments with a risk of twins.  
Similarly, in a study using two samples from the Midwest, Shreffeler and colleagues (2010) 
found perceptions about the ethics of a number of infertility treatment techniques (sperm donation, 
insemination, surrogacy, and IVF) varied across sociodemographic variables. In one of their samples, 
Shreffeler and colleagues (2010) found Black respondents reported more ethical concerns about infertility 
treatments than White respondents
25
. In addition, their analyses show fewer ethical concerns about 
infertility treatments with increasing education and greater ethical concerns among those who attended 
church more often. 
Greil and colleagues (2011) extend these analyses by demonstrating that among women who 
experienced infertility, differences in perceived ethics as well as social cues and identity factors are 
associated with racial differences in treatment seeking and utilization. Of interest for the present study’s 
focus on Black and White women, the authors use a path analysis to show that Black women experiencing 
infertility reported more ethical concerns about infertility treatments, lower importance of motherhood, 
and were less likely to have partner or family support for utilization relative to White women. These 
factors were, in turn, associated with treatment seeking and receipt of treatment.  
                                                     
25
 In the second sample, Shreffeler and colleagues (2010) were only able to compare White and non-White 
participants, and no significant differences were found.  
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Other work demonstrates views of infertility treatments are shaped by other social identities. For 
instance, a recent study using the NSBF found women who are “career-focused” have lower ethical 
concerns with IUI and IVF relative to women who reported lower emphasis on their careers  (Simoni, 
Mu, and Collins 2017:2071). Further, race has been associated with other perceptions and experiences of 
infertility treatment seeking. For example, in a study of patients seeking infertility treatment, Missmer, 
Seifer, and Jain (2011) show Black women have a more difficult time finding a physician they are 
comfortable with, getting an appointment, taking time off for appointments, and paying for treatments 
than White women net of education and other covariates. 
These studies demonstrate that racial identity and other social identities are associated with 
attitudes and perceptions about ART. In particular, the analyses from Collins and Chan (2017) and 
Simoni and colleagues (2017) demonstrate racial differences and educational differences are present 
among women who are not experiencing infertility, while the studies from Greil and colleagues (2011), 
Shreffeler and colleagues (2010), and Missmer and colleagues (2011) show differentiation in ART 
attitudes among women who have sought infertility treatment or reported infertility. In addition, 
qualitative research demonstrates that there are differences in attitudes about infertility, more generally, 
among women who have experienced infertility by race and socioeconomic status (e.g., Bell 2014b; 
Ceballo, Graham, and Hart 2015). Importantly, Greil and colleagues (2011) also demonstrate that social 
cues and views about IVF do contribute to observed racial disparities in treatment seeking. However, it is 
not clear whether these differences are related to the experience of infertility or are situated earlier in the 
life course as could be suggested based on the differences in ethical opinions across the general 
population. It is also unclear what schemas, or norms, underlie these differences in perceptions and 
attitudes, especially among women who have not experienced infertility. Thus, the goal of this study is to 
learn more about the substance of these social scripts and schemas among Black and White women prior 
to experiences of infertility.  
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3.3 Sensitizing Theoretical Framework 
Why and how attitudes, norms, and beliefs in a social context impact later behaviors is best 
explained using  the theory of conjunctural action (TCA), introduced in Chapter 1 of this dissertation 
(Johnson-Hanks et al. 2011). In particular, attitudes, beliefs, and norms can be conceptualized as 
“schemas.” In TCA, schemas are the stable, but changeable, ideas and scripts about the world that we 
learned via socialization. Schemas are shaped by path-dependent and nested processes and interact with 
materials to comprise structures that shape human decision making and action. Schemas and materials, in 
turn, form an identity over time, which guide individuals’ actions and perceptions of the world. Thus, 
understanding schemas can help to understand responses to infertility, including use of treatments.  
Before encountering a “conjuncture,” or an event needing action, schemas can function implicitly 
and reflect normative expectations or values. Encountering a conjuncture can result in individuals 
reshaping or reprioritizing their schemas or identities in order to act, especially when there are conflicting 
internalized schemas. Other times this process occurs unconsciously with little change to the salience of 
schemas already held. The present study seeks to understand the normative schemas for ART, because 
they provide insights into the larger social norms and expectations within which women who are 
experiencing infertility make decisions as evidenced by Greil and colleagues (2006). 
TCA also provides insights into whether and why schemas about ART may vary by group. TCA 
frames the development of schemas, materials, and structures as path-dependent. In other words, TCA 
argues macro-historical and individual historical contexts influence present schemas, materials, and 
structures. In this way, TCA shares characteristics with the ecological models of development as well as 
the life-course perspective (Bronfenbrenner 1977, 2005; Bronfenbrenner and Morris 1998; Elder 1974, 
1998). Further, TCA suggests individuals situated in different sociohistorical and life course contexts may 
be exposed to and internalize different schemas, which, in combination with materials and structures, can 
shape their decision making and yield different patterns of behavior at a macro-level.  
In the present study, key features of TCA such as the path-dependent and nested relationship 
between society, schemas, and individual behaviors function as sensitizing concepts. Sensitizing concepts 
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or theories are often used by qualitative researchers as a launching point for inductive research (Blumer 
1954; Bowen 2016; Charmaz 2006; Gubrium et al. 2012). In this study, TCA serves this purpose in 
several distinct ways. First, it provides a theoretical rationale for why attitudes, beliefs, and norms (e.g., 
schemas and identities) are important for the study of ART utilization inequalities. Specifically, it argues 
that when individuals encounter a conjuncture, they draw upon their identity, schemas, and materials to 
create a construal of the situation and decide how to act (Johnson-Hanks et al., 2011). Second, it provides 
guidance on why and how these schemas and identities may differ across racial groups. As a result, TCA 
guides this research to be comparative in nature, while also acknowledging that normative schemas may 
be similar.  
In addition, TCA guides the sample selection for this study. Specifically, women in this study 1) 
are in graduate or professional programs, 2) do not have children nor intend children in the near future, 
and 3) are ages 25-35. TCA suggests that these women are likely to be information-rich cases for the 
study of the normative social context (among highly educated women) of ART because, by virtue of their 
age, pursuit of graduate degrees, and current childbearing status, both (A) unlikely to have experienced 
the conjuncture of infertility and whether or not to use ARTs to this point and (B) are more likely than 
other women to eventually experience this conjuncture.. As a result, these women will be more likely to 
reflect normative schemas. At the same time, TCA suggests that women in graduate programs may have 
more knowledge about ART because of their networks, life course, and contextual positioning. Further, 
stratifying the sample on race, while keeping educational attainment similar, allows this study to better 
isolate differences in schemas on the basis of race, thus, addressing the path-dependent nature of schemas, 
which may differ by educational trajectory.   
3.4 Research Questions  
The present study sought to answer the following research questions: 1) what are the knowledge, 
attitudes, and beliefs, or reflections of schemas, about ART among women seeking post-baccalaureate 
degrees? And 2) do these schemas differ by women’s racial identification? 
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3.5 Methods  
All procedures were approved by the University of North Carolina Institutional Review Board.  
3.5.1 Recruitment  
The goal of recruitment was to recruit 20-40 women, half who identified as Black or African 
American, half who identified as White, who were 25-35, in a post-baccalaureate degree program, did not 
have children, and did not intend children for the next six months. 
Recruitment occurred in several stages between May 2019 and November 2019. First, I received 
a list of all graduate and professional school students from a single university’s registrar’s office 
(N~10,800). I stratified this list by school/degree type (e.g., graduate school, medical school, law school, 
etc.) and randomly selected individuals from each of these lists by using a random number generator. Half 
of the individuals were selected from the graduate school and half from professional schools. The number 
of randomly selected participants from each professional program was proportional to the size of that 
degree type (e.g., the majority were sampled from the medical school as this program has the highest 
number of professional school students). In this first round of recruitment, I did not have access to race or 
sex information of the students. I sent an email with a link to a screening survey (Appendices 3.1 and 3.2) 
to the randomly selected sample. From this approach, I sent 2,000 survey invitations, received 281 
completed surveys (31% met study criteria), sent outreach emails to 23 potential participants (see 
Appendix 3.3 for email text), and conducted 11 interviews.  
In September 2019, I received an updated list of graduate and professional students, and I was 
able to stratify these students by race and sex to better target the population of interest for this study. 
Overall, through this second round of recruitment, I sent 355 emails with the screening survey, received 
107 completed surveys (35% met study criteria), sent 35 invite emails, in two stages, and completed 20 
interviews. In total from the two waves of recruitment, 2,335 emails with the screening survey were sent, 
388 people completed the screening survey, 123 were eligible for participation, 58 invitations to interview 
were sent, and 31 interviews were completed.   
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Outreach to eligible participants (e.g., those who had completed the screening survey and met 
study criteria) was completed randomly to begin with, but in later outreach I purposefully selected 
participants with particular characteristics in order to increase variability in program type, age, and 
relationship status. Table 3.1 shows the characteristics of the eligible sample (women who were randomly 
selected to receive a screening survey and met study criteria), the outreach sample (women who 
completed the screening survey, met study criteria, and who received an invitation to interview), and the 
characteristics of interviewees for the three major waves of recruitment. Interviews were conducted until 
saturation was reached, that is, until there were no new emerging themes or findings resulting from 
interviews (Small 2009).  
Recruitment materials presented the research as related to future family aspirations, not 
specifically to ART or infertility, though these details were included on the consent form sent to potential 
participants.  
3.5.2 Procedures 
Face-to-face, semi-structured, individual interviews were conducted with 16 Black or African 
American and 15 White women. All interviews were carried out by the researcher (i.e., author), a White 
woman in a PhD program. Prior to the interview, participants provided information on their 1) race, 2) 
age, 3) type of program, 4) relationship status, 5) parenthood status, and 6) intention to have children in 
the next 6 months. Participants were sent the consent form prior to the interview.  
At the interview, the interviewer reviewed the consent forms with participants and obtained 
written consent. With consent from participants, all interviews were audio recorded and transcribed using 
a secure transcription service. Interviews ranged from 28 to 72 minutes, with most taking approximately 
45 minutes. Women were paid with a $10 gift card at the end of the interview.  
3.5.3 Interview Guide & Vignette 
The interview guide (Appendix 3.4) had three parts: 1) information on family background; 2) 
information about graduate/professional school, family support, and future professional and personal 
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goals; and 3) a multi-part vignette designed to elicit information about schemas about infertility and in-
vitro fertilization (the most common form of assisted reproductive technology).    
Vignettes are a methodology that can be used to unpack scenarios in a non-threatening manner 
(Hughes 1998; Jenkins et al. 2010). Although reported actions in a vignette scenario may not match up 
with future behaviors, using vignettes can help illuminate schemas that are otherwise difficult to discover 
(Collett and Childs 2011; Finch 1987; Hughes 1998; Jenkins et al. 2010; Wilson and While 1998). 
Moreover, they provide insights into the normative social context within which women are considering 
and navigating infertility decisions.  
3.5.4 Data Analysis  
The present study used qualitative analyses to identify and interpret themes and patterns from the 
interviews conducted. The goal of the analyses was to understand if schemas about ART differed between 
Black and White women in the sample. Although there is an assumption that the schemas may differ 
across groups, the substance of these potential differences was not known. As a result, the analyses were 
inductive. 
The analysis was multi-staged and reflective following Charmaz’s (2006) approach to Glaser and 
Strauss’s (1967) grounded theory. First, as I completed interviews, I wrote summaries of the interviews 
including identifying emergent themes and patterns and reflecting on my own experiences. Second, based 
on these summaries of early interviews, I adjusted the interview guide’s probes to address emergent 
themes or areas not covered or insufficiently covered by the interview guide. For example, during the 
summaries, I realized women often spoke “hopefully” about the male partner in the vignette. As a result, 
in later interviews, I followed up about what would happen if we were “less hopeful.” Third, upon 
completion of the interviews, I carried out open coding—coding without an existent codebook—to 
identify emergent themes and areas of interest in the data. After completing open coding, I reviewed and 
revised my codes and identified areas for further development and refinement. In this process, I wrote 
memos and thematic analyses to further refine my codes. Next, I developed a codebook with relevant 
codes for the present analyses and systematically re-coded and analyzed the data. In the final stages of 
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this analysis, I carried out memoing to finalize the major themes and findings. Analyses were conducted 
using QRS NVivo.  
3.6 Participants  
3.6.1 Sample  
Given the limited information on this topic, the sample selection was focused on identifying and 
interviewing information-rich cases. Women in graduate programs are likely to be information-rich cases 
based on TCA, discussed above, as well as empirical data shown in Chapter 1. Interviews were conducted 
with 31 women – 16 who identified as Black or African American and 15 who identified as White. All 
were seeking (or in one case had a few weeks prior graduated from) graduate programs at an American 
public university in the South. Table 3.2 summarizes the sample’s demographic characteristics as well as 
inductively identified childhood SES, religiosity, family closeness, and childbearing intentions (Appendix 
3.5 provides details on these analytic categories). 
Confidentiality and Participant Details 
Pseudonyms are used and specific program details or other identifying features have been 
changed to protect participant confidentiality. Participant quotes may also be lightly edited to remove 
filler words and to clarify meaning or to obscure identifying details. 
3.7 Results 
3.7.1 Familiarity with ART and General ART knowledge  
Among all women in the study, awareness of IVF was ubiquitous. Black and White women 
mentioned IVF or other forms of ART prior to questions about ART. For example, when the vignette 
asked questions about the scenario couple trying for a year to become pregnant without success, 11 of 31 
women specifically brought up IVF. Similarly, as the vignette progressed, and the woman in the scenario 
received a diagnosis of infertility, an additional 4 women brought up IVF or other ARTs. In total 15 
women of the 31 in the study mentioned IVF or ARTs prior to specific questions related to IVF (9 of 16 
Black women and 6 of 15 White women). This finding suggests a relatively high level of awareness of 
ARTs among the sample.  
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When asked how familiar they were with IVF later in the interview, all women in the sample 
reported at least some familiarity with ART. The degree of reported familiarity varied. At one extreme, 
several women expressed low familiarity, while noting they had heard of the procedure before. For 
example, Elise, a White woman in a Master’s program, shared:  
Interviewee: I literally didn't know that much about it until you just said… I didn't know they 
took the egg out. I thought they just gave them a shot and their eggs were better. So, I did not 
know a lot about it.  
Interviewer: Had you heard of it before now?  
Interviewee: Yes, I've definitely heard of it. I just didn't know the actual procedure. 
 
Veronica, a White woman in a doctoral program, similarly stated: 
 
I've heard of it. I don't know exactly how it works. That [what was read in the vignette] was the 
most I've learned about exactly how it works. But I do know that it is fertility treatment. 
 
This type of response suggests that women may not be familiar with the medical components or 
procedures of ART, but are aware it is a treatment for infertility. 
On the other side of the spectrum, some women reported high levels of familiarity. For example, 
Brianna, a Black woman in a doctoral program, stated: “I mean, pretty familiar. I think it's very in the 
Zeitgeists, but as an actual scientist, I think I probably know more about it than the average person.” 
Interestingly, some women also appeared to have more familiarity (and knowledge) than reported. For 
example, Tiffany, a White woman in a doctoral program, said:  
I'm in the medical field, but I'm not super familiar with it. I probably just know the extent of what 
you said [in the vignette]. And I know that they also will kind of mess with your hormones with 
medications like FSH, LH, estrogen, progesterone, to try to create an environment in your body 
that's more conducive to pregnancy … but I don't know anything past that. 
 
From this explanation, we observe Tiffany has substantive knowledge about the medical process 
of IVF, despite reporting not being “super familiar with” it. This degree of expertise was less common, 
but women who reported low familiarity often went on to accurately discuss various features of ART. For 
example, when asked about her familiarity with ART, Melanie, a Black woman in a Master’s program, 
said:  
Oh, no, not that familiar. Yeah, I've heard it in passing. You know, celebrities, Gabrielle Union, 
whatever, whatever tried it. I've heard the high failure rate of it as well. That’s what I would have 




In this quote, Melanie identifies herself as having low familiarity, yet she accurately reflects 
knowledge about low success rates. At the same time, the claim regarding “big babies” remains unclear as 
evidence from a meta-analysis suggests that singleton infants from IVF are more likely to be underweight 
at birth (Pandey et al. 2012). Alternatively, she may have been confusing birth weight with multiples or 
something similar. Despite this unusual claim, Melanie also demonstrated knowledge about ART when 
asked about what the scenario couple should consider about IVF. She stated: 
Oh the costs, oh my gosh, I've heard it's expensive. You go into debt to have a child. Can you 
imagine? [The scenario couple should consider] How invasive it's going to be for her [the woman 
in the scenario] and painful. The ethics behind it, it's not completely natural, I guess you'd say, 
and if they're okay with that. 
 
In this response, and the initial familiarity question, Melanie demonstrates implicit knowledge 
about IVF’s low success rates, high costs, painful injections, and debated ethics, despite reporting to be 
unfamiliar with IVF.  
Similarly, when Zoey, a White woman in a Master’s program who identifies as a member of the 
LGBTQ+ community, was asked about her level of familiarity with IVF, she said: “Not incredibly. I 
mean, obviously people in the LGBT community talk about it because it’s good option, especially for 
women being involved.” However, when asked what the scenario couple should consider before deciding 
whether to use IVF, Zoey said:  
For me, I'd consider price. I would also consider the success rates. Because again, that's a 
situation where you're like, Oh wow, this could work, and you get your hopes really high. But if 
there's very little success rates, you don't want to have the chance to be extremely upset again. So 
price and success rates, [and] if there's anything else that their doctor thinks they should consider. 
 
Zoey, like Melanie above, demonstrates implicit (and accurate) knowledge that IVF success rates 
vary (and are often low) and that IVF is expensive. As with Zoey and Melanie, many women in the study 
demonstrated knowledge of the high cost of ARTs (25 cases; 13 Black women and 12 White women) and 
variable success rates (17 cases; 10 Black women and 7 White women). Overall, we observe that 
awareness and familiarity is relatively high, and general knowledge about ART is also common among 
both Black and White women in the sample.   
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3.7.2 Sources of Information about ART 
In the interview, women were asked where they had heard or learned about IVF. Sources of 
information about ART fell into four categories: 1) media, 2) education/training, 3) knowing someone 
who had used ART or other infertility treatments, and 4) other sources of information, including having a 
parent who worked in reproductive health or being a member of the LGBTQ+ community. Often these 
categories were reported in tandem, for example, in the following responses: 
“I have multiple friends who have tried IVF and then in med school” – Sade, Black woman, MD 
program 
 
“I’ve learned about it in school. I don’t know anybody that’s gone through it. You see it on TV a 
lot, but I don’t know how realistic that is” – Willa, White woman, doctoral program  
 
“One of my parents actually worked in OB/GYN. So I have a little background information there, 
but also, you hear it on TV shows. I've seen social media people talk about their experiences with 
IVF. I don't know anybody personally who's ever done it.” – Emma, Black woman, MD program  
 
Media was most commonly reported by women in both groups (11 of 16 Black women and 11 of 
15 White women). However, differences emerged in the patterns of women’s exposure to ART in 
categories aside from media. Black women in the sample more often identified school or training as an 
area where they had learned about ART (8 of 16 Black women compared with 4 of 15 White women). An 
example of this is seen above in the examples from Sade and Emma, and from Lauryn, a Black woman in 
a doctoral program, who explained she’d learned about IVF: “Probably in a lecture or class or 
something.”  
This emphasis on school and educational training could suggest that exposure to ART is less 
accessible to some groups of Black women. That is, if Black women are learning about ART via 
advanced degrees, Black women outside of these settings may not learn about ART or have less 
information about it. However, as seen in the quotes above, Black women often paired school or training 
with another modality of exposure, usually media.  
In contrast, White women more often (6 of 15 White women compared with 2 of 16 Black 
women) identified knowing someone who had used IVF as where they had learned about it. For example, 
when Tiffany mentioned learning about it via training, I asked if she’d heard or learned about anywhere 
 
114 
else, and she responded: “Yeah, my friends getting it.” Jess, another White woman in a Master’s program, 
shared: “My best friend went through it twice. And it failed both times … I’d heard of it cause I read a lot. 
But I had never known anybody that went through it before her.” Similarly, Chloe, a White woman in a 
Master’s program, explained: “My sister has talked about it. I’ve read about it. My partner's friend just 
went through this whole process of like, there were like four embryos in there.”  Two other White women 
mentioned learning about it while working with families who had used it. For example, Tina, a White 
woman who was in a doctoral program, said: “I think I've heard about it because I'm a woman... But also 
I've been part of taking care of or with families for a long time.”  The patterning in the sources of 
information about IVF suggests that there may be differences in where women learn about ART, which 
could have implications for downstream utilization.  
3.7.3 Specific Knowledge about ART 
In one section of the interview, women were asked how likely they thought the woman in the 
scenario was to get pregnant following IVF. Based upon the age and diagnosis of the scenario woman, 
this question has an empirically accurate answer using the tool from the Society of Assisted Reproductive 
Technology (SART). Knowledge of the specific success rates, or an accurate range, is considered 
“specific” or more specialized knowledge of ART compared with general knowledge, such as costs 
discussed above.  
In terms of success rates, responses were categorized as 1) optimistic, 2) realistic, and 3) 
pessimistic. The success rate for the woman in the scenario is approximately 24% using the SART online 
tool (Society for Assisted Reproductive Technology 2020). Women who responded with an estimate of 
50% or higher or reported the likelihood was “pretty good” or “very good” are categorized as optimistic. 
Women who report rates between 20% and 40% are coded as realistic as were women who report the 
chances were “okay” or “low.” Women who reported the likelihood below 20% or “not likely” are 
categorized as pessimistic.   
Estimates of success rates were often accompanied with explanations from participants. These 
explanations fell into five non-exclusive categories including 1) empirical or medical/health explanations 
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(12 mentions), 2) perceptions of IVF including its success rate or processes (11 mentions), 3) complete 
guesses (11 mentions), 4) hopeful or wishful estimates (3 mentions), and 5) rational explanations (2 
mentions). Table 3.3 provides examples of these responses from participants. Estimates of the success 
rates and associated explanations were patterned by race.  
Although most women in the study were optimistic about the likelihood of success (20 of 31 
participants, 13 of 16 Black women and 7 of 15 White women), White women more often framed their 
optimistic estimates as a guess (4 of 7 White women compared with 5 of 13 Black women). For example, 
Elise, a White woman in a Master’s program, explains: 
Interviewee: I don’t know scientifically. I have no idea. 50%. Maybe. 
Interviewer: Got it. And that’s just a guess in the dark? 
Interviewee: Yes. 100% guess. I do not know.  
 
By contrast, Black women framed their optimistic estimates in terms of their perception of 
success rates or the processes of IVF (8 of 13 compared with 3 of 7 White women). For example, Emma, 
a Black woman in an MD program, said: 
I think, probably, depending on how many eggs they're able to harvest from her…. I hear it's a 
pretty good success rate if she doesn't have any other complications. So a good chance. 80 or 
90%, hopefully.  
 
And Alexis, a Black woman in a doctoral program, said: 
  
Interviewee: I’m going to go with 75% 
Interviewer: Why 75%?  
Interviewee: I'm just hoping that it's more than 50, but I hear about people having to do that more 
than one time. So, I know that it's not 100% effective. And you also have to consider whether or 
not this was a good egg or good sperm and all of that stuff. So I'm going to go for 75 to be 
optimistic. 
 
We see from these examples that these participants appear aware that these figures are 
“optimistic” or “hopeful.” Interestingly, however, none of the White women framed their optimistic 
estimates with this type of “hopefulness.”   
A different pattern was observed among women who reported realistic success rates. Among 
women who reported realistic success rates (9 of 31 women; 3 of 16 Black women and 6 of 15 White 
women), White women used the same rationale of perceptions of success rates and the process of IVF 
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(i.e., it requires several cycles) Black women used when discussing more optimistic rates. For example, 
Samantha, a White woman in a Master’s program, explained:  
Hmm, it's a good question because often times people need to do like several rounds of IVF for it 
to take. So, it's maybe a 20% chance on the first try or something like that. Maybe a little bit more 
or less. It might take two or three times for it to stick. 
 
We observe that perceptions of how many cycles it might take to “stick” is driving a more 
realistic number for Samantha’s estimate. A similar response is observed in this exchange with Fiona, a 
White woman in a doctoral program:  
Interviewee: I honestly don't know. I don't know anything about the success rates of IVF. 
Marginally successful or marginally? 
Interviewer: Do you want to take a guess? 
Interviewee: Like 40% chance. 
Interviewer: Sure. Any reason why not 50? 
Interviewee: The only reason not 50 is I feel like I've heard people going through multiple rounds 
of it, so that makes me think that the first time isn't even a 50/50 chance. 
 
Black women, on the other hand, tended to frame their realistic estimates as “guesses,” as Hawa, 
a Black woman pursuing a doctoral degree, stated: 
Interviewee: I’m not sure… I have no idea. 
Interviewer: Do you want to throw out a number in the dark? 
 Interviewee: Uh, purely a guess, a one in five chance.  
 
The differences in how women estimated success rates and explained their estimates suggest that 
specific knowledge of ART may be concentrated among White women.  
This conclusion is also supported when considering what women suggested the scenario couple 
consider about IVF before deciding whether or not to use it. While costs were discussed by both groups as 
a factor for the couple to consider about IVF, White women more often highlighted the specific risk of a 
multiple birth as something for the couple to consider (4 White women compared with 1 Black woman). 
Three of the four White women who mentioned the risk of multiple births also reported knowing about 
IVF because they knew someone who had used it. Willa, the other White woman, reported learning about 
ART in school and in the media, and Faith, the one Black woman who mentioned the risk of multiples, 
also reported learning about it in school. This pattern could imply that more specific knowledge may be 
concentrated among White women who know someone who had used ART. 
 
117 
In general, the findings related to knowledge of ART suggest that awareness of ART is 
widespread. While general knowledge about ART is similar in the two groups, specific details about 
success rates and risks are more often relayed by White women. It is possible that the sources of 
information where women learn about ART shape their knowledge about these specific features of ART. 
Moreover, Black women’s emphasis on learning about IVF via school compared with White women’s 
emphasis on learning about it, in part, from knowing someone who had used the technology, suggest 
these women, despite similar educational trajectories, are in social networks that differ.  
3.7.4 Perceptions of ART for Another 
In this section, I focus on how women perceive ART use for another person (e.g., the fictional 
person in the scenario). Several key themes emerged including: 1) ART as potentially unsafe, 2) ART as 
an emotionally complex experience marked by anxiety, shame, resignation, and tempered happiness/hope, 
and 3) ART as an acceptable, but not ideal, pathway to biological motherhood. Within each of these 
themes differences in emphasis or intensity were observed between the two groups.  
Theme 1: ART as a potentially unsafe 
Women interviewed perceived ART as potentially hazardous for health. Most often, this 
presented as concerns about the woman’s physical health or discomfort (5 Black women and 8 White 
women). For example, when asked what the couple should consider, Daisy, a White woman pursuing a 
Master’s degree, explained: “Cost, effectiveness, what type of suffering it could cause. I don’t know for 
sure, but you have to take drugs and stuff to get it to work, and there can be side effects.” Similarly, 
Melanie, a Black woman in a Master’s program, stated: “How invasive it’s going to be for her, and 
painful.”  Both women highlight the potential pain and difficulty with using these technologies for the 
woman, among other factors the couple should consider before deciding whether to use IVF.  
Notably, however, when discussing a woman’s health, Black women more often emphasized 
emotional or mental health and the role of stress as important factors for the scenario couple to consider 
about IVF (6 Black women and 2 White women). In comparison with the quotes above regarding the 
painfulness of the process or the side effects, examples highlighting stress and emotional health include: 
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What impact is that going to have on Hannah's [name of the woman in the fictional scenario] 
body? I imagine it's invasive. Is she mentally and physically prepared for that? – Alexis, Black 
woman, doctoral program 
 
I would consider going to therapy or something because I feel like it could also turn out 
disappointing or something, so I feel like I should be prepared. I’ve already gone through 
something that’s not exactly exciting or settling, so… more support system[s] basically. –Naomi, 
Black woman, doctoral program 
 
[The scenario couple] Will also have to weigh stress. The stress, I believe, can really impact 
[pregnancy]. And she’s applying for tenure. Maybe she’d have to slow down on that or postpone. 
Figure out what’s important. Is having a baby super important? And manage your stress and make 
sure your body is gonna accept this… the baby, so the embryo. – Kelsey, Black woman, doctoral 
program  
 
It can be emotionally taxing on both her and Matthew [name of the man in scenario] if he’s 
helping her. – Hawa, Black woman, doctoral program 
 
There’s a chance of having multiple[s], like triples or more. It’s very emotionally exhausting. 
You have to give yourself a lot of injections and hormones, and it’s a really emotional, intense 
time. – Willa, White woman, doctoral program 
 
These quotes highlight the need for emotional support and the difficulty that an unsuccessful 
round might have on wellbeing. As we observe in the quote from Hawa, treatments are also considered 
potentially harmful to the couple’s relationship or health more broadly, rather than just the woman’s. In 
five instances, the couple’s emotional health or wellbeing was mentioned as a factor to consider about 
using IVF. In addition, less often, and similarly across groups, women expressed concerns about the 
infant’s health (2 mentions) and the safety of the procedure (1 mention). Overall, these responses 
demonstrate that women perceive ART to be stressful and potentially harmful from a health or wellbeing 
perspective.   
Theme 2: Use of IVF is an emotionally complex experience 
When asked how the woman in the scenario would feel about using IVF to get pregnant, 
imagined feelings included anxiety (8 cases; 5 Black women and 3 White women), resignation (8 cases; 3 
Black women and 5 White women), shame (15 cases; 7 Black women and 8 White women), conflicted 
emotions (8 mentions; 5 Black women and 3 White women), and excitement, happiness or hopefulness 
(12 cases; 8 Black women and 4 White women). Expressions of anxiety, resignation, and conflicted 
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emotions were similar between Black and White women, whereas the expression of shame and frequency 
of happiness/hopefulness differed.  
Anxiety was similarly conveyed across the two groups of women and tended to focus on what 
would happen if IVF failed (5 Black women, 3 White women). For example, Olivia, a Black woman in an 
MD program, said: 
She might feel anxious about it since she's in a position where it's difficult for her to get pregnant. 
This might be a last resort for her. So if it doesn't work and that would really upset her. 
 
Similarly, Veronica, a White woman in a doctoral program, stated:  
 
I'm sure she has some anxiety about doing this procedure to her body and not knowing what the 
results are gonna be. I don't know what the risks are, but I'm sure she's worried about those risks 
as well. 
 
This feeling of worry is consistent with the acknowledgement that the success rates are not 
certain, even if women are more optimistic than is realistic (as discussed above). Like anxiety, resignation 
was also expressed similarly across the two groups of women. For example, Tiffany, a White woman in a 
doctoral program, described how “Hannah” would feel as follows: 
I think that it’s just the next step in her life that she has to do. I mean, my belief is why should 
you feel regret and sadness and disappointment when you're not gonna be able to change that. 
You can't, she can't go back in time, if that's something that she's worried about. So if it were me, 
I wouldn't be worried. I wouldn't think about it. This is just the next step. This is life. This is how 
it goes. 
 
Tiffany frames the feeling of using IVF as a reality, while still recognizing the emotions like 
regret, sadness, and disappointment that someone might feel. In a similar vein, Naomi, a Black woman in 
a doctoral program, described the idea of resignation as follows:  
But if she decided to do it, then I feel like she understands the process and she really, really wants 
to have this baby. So I feel like she's excited about it, but also assuming the doctor has already 
talked to them about things that could happen, things that could go wrong, things that could go 
right. I feel like she is probably mentally prepared for it. Maybe not very prepared but at least she 
is aware of what she's getting into. 
 
There were not clear differences in how this resigned acceptance was framed between the two 
groups, and it was a relatively common construal of how it would feel to use IVF. By contrast, the way in 
which shame was presented differed in intensity across the two groups. For Black women who mentioned 
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shame, shame was often presented as embarrassment or inconvenience, but balanced out by hope or 
happiness. As Destiny, a Black woman in a Master’s program, described: 
Hannah's [name of woman in the scenario] an educated woman. I think considering the times now 
and the fact that she is aware of, generally speaking, we're [the scenario couple] on the older 
spectrum of things, I think that she might feel a little less embarrassed… I don't know why 
embarrassed comes to mind, but I guess embarrassed. I think it might be a little embarrassing to 
feel like you need help to get pregnant, but I think because she's older and not like 22 needing to 
use IVF, that her reaction to that would be a little less like jarring or like why me, I'm not a 
normal. This is probably more likely for people in your age range. So, yeah, I think more okay 
with it. Happy to have it as an option. 
 
Kelsey, another Black woman in a doctoral program, described “Hannah’s” feelings by saying:  
 
I think that she would feel a little embarrassed, honestly, but hopeful at the same time. I feel like 
it'll be like a breakdown of minor embarrassment and then there's the stress and worry about what 
if that doesn't work? … So all of these thoughts are probably going through her head, and it's 
probably very anxiety producing and stressful. 
 
In these quotes, we observe that the perception of using IVF from Black women is, on the whole, 
fairly balanced. Their construction of shame is focused on embarrassment, which implies a more transient 
feeling of shame(Scheff 2000, 2003). Further, these women also acknowledge the benefits and positive 
outcomes it can yield.  
For White women, the shame expression appeared more intense, focused on failing as a woman, 
and tended to lack balanced emotionality. For instance, Willa, a White woman in a doctoral program, said 
of “Hannah’s” feelings:  
I don’t know how to word it. She might feel like less of a woman. Biologically we’re supposed to 
reproduce, and she couldn’t do it the way everyone else dos it. So, she might feel inferior in some 
way. 
 
Gabriela, another White woman in a doctoral program, explained:  
 
She might feel a bit weird about it because, again, those things I mentioned before about maybe 
questioning her woman-ness… Questioning why she wasn’t able to conceive “naturally,” in 
quotes, which I think is problematic… so she might feel a bit concerned and then she might also 
feel some guilt because now she knows that it was, in fact, her body that was not being so 
receptive to conceiving, and now, presumably, they’ve [the couple in the scenario] had to spend 
their combined earnings for this treatment. 
 
Bridget, a White woman in an MD program, also highlights the perception of failure, while 
distancing herself from this narrative as Gabriela does above:  
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Depending on how you grew up, what your religious upbringing was, that might influence what 
you think of IVF. For me, it’s been totally normalized. If I were her, I wouldn’t feel any different. 
I think some women might feel… how might they feel? Like they’re not capable of doing one of 
our primal, biological functions, to have kids. So they might feel inadequate in that way, I could 
imagine.  
 
Although Bridget distinguishes her feelings about IVF as “normalized,” she is able to 
conceptualize and reflect the idea of failure and the inability to perform “biological functions,” that other 
women may feel.  She is similar to Gabriela, who identifies a threat to “womanness,” even while rejecting 
this as problematic. Still, these reflections demonstrate that White women believe there is a pressure and 
normative expectation that one will experience shame if they need to use IVF.  
Although excitement, happiness, or hopefulness was also mentioned often (12 cases), all but one 
of these mentions were combined with the other negative or conflicted emotions. For example, as 
Brianna, a Black woman in a doctoral program, stated: 
[She would feel] Resigned… I don’t think anybody really wants to be in that position [to use 
IVF] for the cost and the discomfort and the fact that something has to have gone wrong to get to 
that place. But resigned, but hopeful, probably. 
 
Similarly, Zoey, a White woman in a Master’s program, said: 
 
I think she’d be okay with it, because it’s still basically the same process. It’s just happening  
with assistance, right? She might still be frustrated in the fact that this is what she needs to do, but 
I think she’d probably be pretty hopeful that it could be successful. 
 
Overall, fewer White women incorporated hopefulness or excitement into their descriptions about 
how it would feel to use IVF (8 of 16 Black women compared with 4 of 15 White women). These 
perceptions suggest Black women have balanced perceptions of how it would feel to use IVF, while 
White women may emphasize negative perceptions.  
Theme 3: ART is not an ideal, but an acceptable option for biological parenthood 
 
Despite the constructions of use of IVF as emotionally complex, none of the participants stated 
they would not recommend the couple use IVF in this scenario. However, some women in each group (2 
Black women and 2 White women) declined to make a recommendation either way due to lack of 
information. Apart from these non-responses, the remaining affirmative responses fell into two broad 
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categories including affirmative responses without qualification (6 cases) and those with qualification (23 
cases; 11 of 16 Black women and 12 of 15 White women).  
Black women more often provided affirmative responses without contingencies than White 
women (5 of 16 Black women compared with 1 White woman). The two quotes below exemplify this 
type of response:  
I mean, she’s very, she’s 37. Yeah. Why not? I feel, yeah, I would recommend it for them – Sade, 
Black woman, MD program 
 
Interviewer: Based on what you know, would you recommend they try IVF?  
Interviewee: Yeah, I would. 
Interviewer: Do you have any reservations about it? 
Interviewer: Not really, no.  – Lauryn, Black woman, doctoral program 
 
Overall, however, “qualified” responses were most common in both groups. The most common 
rationales for whether the participant would recommend IVF to the scenario couple fell into four non-
exclusive categories (Table 3.4 includes representative quotes for each category). First, women noted 
their recommendation would depend upon whether use of IVF was needed to create the family desired by 
the scenario couple (5 of 11 Black women and 7 of 12 White women
26
). These responses emphasized that 
the scenario couple may be prioritizing biological relatedness and, thus, IVF may be the best choice for 
them. For example, as Tiffany, a White woman in a doctoral program, explained:  
If their goal is that they want to create a child together, and this is the recommended gold 
standard way, then yes [I would recommend it]. And, also, if the benefits outweigh the risk in 
their situation  
 
This rationale was slightly more common among White women, perhaps, reflecting the emphasis 
on biological childbearing in this group.   
Second, availability of resources was mentioned as a qualifier for whether participants would 
recommend the couple use IVF (4 of 11 Black women, and 5 of 12 White women). This rationale reflects 
that women understand access to IVF is restricted and limited to those who are well-resourced. Third, 
women deferred to medical expertise and recommendations, and this category of rationale was somewhat 
                                                     
26
 The number of women (11 Black women and 12 White women) reflect the number of women who responded with 
“qualified” responses rather than the entire sample (16 Black women and 15 White women).  
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more common among White women (3 of 11 Black women compared with 5 of 12 White women). This 
pattern may reflect institutional distrust or skepticism from Black women about medical institutions. 
Finally, some women noted that they would recommend IVF if the couple was well informed or prepared 
for “any consequence” (2 of 11 Black women and 2 of 12 White women).  
The observed differences in whether or not women would recommend IVF could be related to 
differences in perceived outcomes or shame. That is, because Black women tend to construct IVF with 
balanced and optimistic emotions, they may be more willing to recommend it without qualification. 
However, the rationales for whether or not it would be recommended reflect awareness of the primacy of 
biological connection and unequal access to IVF. Women’s willingness to recommend IVF despite their 
construal of ART as potentially unsafe and emotionally fraught suggests that it is considered a viable and 
acceptable option. On the other hand, the use of qualifiers and caveats for this recommendation also 
suggests that this procedure is not considered the same as unassisted conception, and it is not an ideal 
modality for becoming pregnant. 
3.7.5 Perceptions of IVF for Self – Personal Willingness to Use IVF 
Women who intended to have children, or expressed ambivalence or uncertainty about 
childbearing, were asked if they would consider using IVF if needed in the future. In total, 14 Black 
women and 9 White women were asked questions about their willingness to use IVF in the future. 
Rationales for responses to whether or not women would consider use of IVF themselves fell into a 
number of categories including: 1) risks of utilization (8 cases), 2) resources (6 cases), 3) partner’s 
perspective or desires (6 cases), 4) identity related rationales including LGBTQ+ membership, faith 
identity, or importance of biological childbearing or birthing (4 cases), 5) childbearing ambivalence (4 
cases), 5) alternative pathways to parenthood (4 cases), 6) unqualified or no caveat rationales (3 cases), 
and 6) other rationales (4 cases).  Table 3.5 provides participant quotes that demonstrate these categories 
in detail.  
Black women tended to respond in the affirmative without qualification or they would emphasize 
they would pursue IVF if they had the resources (9 of the 14 Black women, compared with 3 of the 9 
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White women). For example, when asked whether they would pursue IVF in the future if needed, these 
Black women responded:  
Oh yeah, for sure. – Brianna, Black woman, doctoral program  
 
I think so, if I had the money. – Destiny, Black woman, Master’s program  
 
Yeah. It’s actually a joke from one of the doctors I knew when I told her I was pursuing med 
school, she was like, get ready to freeze your eggs. I mean, hopefully I don’t have any fertility 
issues, but yeah, I would consider using IVF if I could afford it. – Emma, Black woman, MD 
program 
 
In contrast, when White women responded in the affirmative, there wasn’t a clear pattern in their 
rationales. For example, of the 3 White women who responded in the affirmative, the one mentioned 
other rationales (e.g., age), one mentioned resources and risks, and their partner, and the final one 
mentioned risks. Thus, the rationales appear less patterned among White women.  
Among women who expressed uncertainty about whether or not they would use IVF, White 
women responded this way more often than Black women (4 of 9 White women compared with 2 of 14 
Black women). White women’s rationales tended to focus on partners, with 3 of the 4 White women 
providing rationales related to deciding with their partner whether or not they would use IVF. The two 
Black women who responded with uncertainty had different rationales; one of these women responded 
with identity related rationales, while the other emphasized the risks of the technology.  As with the 
affirmative responses of White women, the pattern is not clear from these data for Black women.  
Few women who intended children reported not being open to using IVF (3 Black women and 1 
White woman). However, these Black women emphasized other ways to parent and ambivalence around 
parenthood as rationales for not wanting to use IVF. For example, when I asked how feelings about not 
using IVF developed, Hawa, a Black woman pursuing a doctoral degree, said: 
A lot of it started with the feeling of, okay, I could have kids or not. I think it's a lot. If I could get 
pregnant that's great, but if not, it's not the end of the world for me. And even if my fiancé wants 
to have kids, it seems like a lot physically to do, and I just, I really value adopting. So, honestly, 
that is kind of my preference, I'd rather adopt. 
 




Someone just asked me this, how I felt as a Christian. I don't know. I could see why certain faiths 
or Christianity would have a problem with IVF … Because in theory, I do think it brings into 
medical ethics of playing God. But in practicality, I don't really see anything wrong with it. 
Would I ever do this? My partner and I actually just talked about this and we would not ever do 
IVF, because of all the things I've mentioned before. And also, I think we should adopt. And I say 
this very lightly, but whenever people are like, we tried IVF 10 times, I'm like, why not just 
adopt? Cause I see need, and I think that we put too much emphasis on biological children in our 
society. 
 
These quotes demonstrate the alternative pathways to parenthood among Black women who 
wouldn’t use IVF. In contrast, the one White woman who didn’t want to use IVF simply said: “Probably 
not. Probably not,” without further elaboration when asked. This finding may suggest that Black women 
are more aware of and open to alternatives to IVF, which would be consistent with the sociohistorical 
positioning of Black motherhood and practices of “othermothering” (Collins 2000) in African American 
communities.  
In general, however, these results show Black women are open and willing to consider the use of 
IVF in the future if needed. By contrast, these results show White women to be more reluctant or 
concerned about utilization. On the one hand, this is surprising considering empirical research regarding 
treatment seeking. On the other, these responses follow naturally from the perceptions of how it would 
feel to use IVF and willingness to recommend it to another person observed in the earlier results.  
3.8 Discussion 
This paper explored the knowledge and perceptions, or schemas, about ART among Black and 
White women pursuing graduate and professional degrees. The findings provide new information about 
the normative social context of ART among women with high-levels of education and provide new 
empirical insights into the potential causes of downstream inequalities in ART utilization. In general, the 
results reveal both similarities and differences among Black and White women’s knowledge of and 
schemas about ART in the United States.  
In terms of similarities, the findings show that Black and White women were familiar with and 
knowledgeable about ART. All the women in the sample had heard of IVF before, and all were able to 
discuss the pros and cons of the service with some level of accuracy and general knowledge. However, 
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consistent with prior work, women in the study were overly optimistic about the success rates of ART 
(Alfaraj et al. 2019; Fotopoulou et al. 2015; Kudesia, Chernyak, and McAvey 2017; Lecturer et al. 2006, 
2006; Maheshwari et al. 2008). Black and White women in the study also shared a similar construal of 
ART as potentially unsafe and emotionally complex. However, despite this construal, women also said 
they would recommend IVF to the scenario couple, especially if the couple wanted biological children 
and could afford the treatments. In terms of differences in schemas, the results show that Black women’s 
schemas about ART are more balanced and positive and less shame-laden than White women’s schemas. 
In addition, Black women express more openness to using these technologies in the future relative to 
White women.  
Ultimately, these findings suggest the following schema: ART is an acceptable, though not ideal, 
way to have biological children for well-resourced individuals/couples. This type of schema is considered 
a “shallow” schema in TCA, that is, the schema “refer[s] to only a specific context or limited set of cases” 
(Johnson-Hanks et al. 2011:23). However, the widespread knowledge of ART is likely the result of 
increasingly visibility and acceptability, which Johnson-Hanks and colleagues (2011) have linked to 
historical conjunctures and deep schemas, that is, schemas that are more general and underlie other 
schemas. In particular, Johnson-Hanks and colleagues (2011) argue that deep schemas in the U.S. that 
support the acceptability and growth of infertility treatments include the value of hard work and the 
importance and primacy of biological relatedness. The deep schema that favors biological relatedness in 
family formation is clearly connected to the shallow schema about ART identified in this study.  
The observed differences in shallow ART schemas are also likely the result of deep schemas that 
differ among Black and White women. For instance, we observed that Black women’s construal of ART 
was less shame-laden and more balanced than White women’s. Drawing on the sociological purpose and 
function of shame, the lower intensity of shame expressed by Black women could suggest they anticipate 
less of a threat to the social bond than do White women (Scheff 2000, 2003)
27
. This perception may 
                                                     
27
 It is important to note, however, that African American women experiencing infertility do experience isolation, 
pressure from the motherhood mandate, and stigma due to infertility (Ceballo et al. 2015). 
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reflect differences in deep schemas about motherhood between African American and White women. 
African American women may have more diverse schemas about what it means to be mother, because of 
their sociohistorical positioning and the legacy of slavery, historical disadvantage, and ongoing 
discrimination (Collins 2000; Hays 1998; Tichenor et al. 2017). As a result of having more diverse 
schemas about how to become a mother, the Black women in this study may not anticipate as much 
shame in relation to using ARTs. These differences in deep schemas may be the reason Black women in 
the sample also expressed a greater willingness to potentially use IVF in the future.  
These findings, taken together, cast doubt upon the idea that sociocultural differences drive lower 
utilization of ART among Black women. In fact, based upon the findings, we might hypothesize that 
Black women’s utilization might be higher than White women’s. However, the empirical work shows that 
Black women seek treatment less often than White women (e.g., Chin et al. 2017; Greil et al. 2011; Janitz 
et al. 2016) and that Black women experiencing infertility report both isolation and stigma (Ceballo et al. 
2015). TCA offers an explanation. TCA suggests that although ART-specific schemas (e.g., shallow 
schemas) may support utilization, conflicting deep schemas and associated materials and structures may 
prevent Black women from using desired services. In other words, even if Black women are initially open 
to using these services based upon their shallow schemas of ART, when they experience the conjuncture 
of whether or not to seek care, material and structural barriers resulting from deep-schemas prevent or 
dissuade them from following this path. 
One potential structural barrier was evidenced in the present study. Specifically, this paper found 
where women had learned about ART differed. Although media serves as a source of information for 
many
28
, Black women in graduate programs often emphasized learning about ART in school, whereas 
White women emphasized knowing someone who had used ART. These differences may be an indicator 
of segregated social networks, which have been evidenced in the broader literature (DiPrete et al. 2011; 
Henry, Prałat, and Zhang 2011; McPherson, Smith-Lovin, and Cook 2001). TCA argues that social 
networks both disseminate and reinforce schemas as well as “constraining the development and diffusion 
                                                     
28
 Though not necessarily accurate information about IVF (e.g., Willson, Perelman, and Goldman 2019). 
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of others” (Johnson-Hanks et al. 2011:70). Thus, segregated social networks may be acting as a structural 
barrier to utilization for Black women.  
For example, for Black women outside of advanced degree programs, there may be more limited 
access to this information in their social networks, resulting in lower utilization. On the other hand, for 
Black women pursuing advanced degrees who have more exposure to ART, they may find that when they 
experience infertility, they have less social support or fewer social resources due to network segregation, 
which results in lower utilization of services. Further, because Black women may have more diverse 
schemas about what it means to become a parent, they may pursue other culturally supported pathways to 
parenthood instead of using ARTs. In contrast, White women may find more social support and social 
pressures to use ART due to a focus on biological childbearing. Social networks and social support have 
been demonstrated to impact health behaviors and help-seeking more generally (e.g., Ali, Amialchuk, and 
Dwyer 2011; Shiovitz-Ezra and Litwin 2012; Smith and Christakis 2008; Umberson, Crosnoe, and 
Reczek 2010) and in the study of infertility treatment seeking (Greil et al. 2011). Therefore, it is possible 
that differential social networks and dissemination of health information plays a role in the use of ART, 
especially for Black women who do not pursue advanced degrees.  
There are several other material and structural barriers that may also contribute to inequalities in 
ART utilization. For example, persistent wealth and occupational prestige inequality across racial groups, 
despite educational attainment (e.g., Dettling et al. 2017; Reeves and Guyot 2017), along with lower 
marriage rates among Black women (Bloome 2014) may serve as both material and structural barriers to 
utilization of services. Specifically, less wealth (not just lower income or education) could lead to an 
inability to pay for expensive services like IVF, and lower occupational prestige may make it more 
difficult to take time off from work for the appointments necessary for IVF (e.g., Damaske 2011). Both of 
these barriers were noted in Missmer and colleagues’ (2011) study that found Black women seeking 
infertility treatments reported more having difficulty taking time off for appointments and paying for 
treatment net of controls for education relative to White women.  
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Additionally, lower rates of marriage and delayed marriage among Black women may act as both 
a structural and material barrier as some ART and infertility clinics do not serve single women, and 
couples have more economic and social resources than single people. Similarly, bias in medical 
institutions may also act as a structural barrier to ART utilization for Black women. For instance, 
Missmer and colleagues’ (2011) also found Black women seeking infertility treatments report more 
difficulty finding a doctor they feel comfortable with and getting an appointment relative to White 
women. Similarly, qualitative work demonstrates Black women and women with low SES experiencing 
infertility experience provider gatekeeping (Bell 2014; Ceballo et al. 2015).  Thus, institutional bias may 
act as a barrier for Black women to utilize infertility treatment services.  
These material and structural barriers described above are likely the result of deep schemas that 
depict the ideal mother or parents as White, cis-gendered, straight, and wealthy or at least middle class 
(Collins 2000; Foster 2008; Gilliam 1999; Hancock 2003, 2004; Hays 1998; King and Meyer 1997; 
Roberts 1997; Rousseau 2009; Solinger 2005). Thus, even though both shallow schemas and some deep 
schemas are generally supportive of ART utilization, competing racist and classist schemas about who 
should be enabled to parent may generate material and structural barriers to utilization for women of 
color. More research is needed to identify these competing deep schemas as well as to clarify which 
embodied materials and structures create the most substantive barriers to ART utilization. In addition, 
more research on how women respond to the conjuncture of infertility as it occurs could provide 
informative insights into which other schemas and identities are activated and how these may also impact 
help-seeking behaviors. Continued efforts to understand these societal influences will enable the creation 
systemic solutions that enable all people to safely have and raise the children they desire.  
3.9 Limitations  
The present study has several limitations. First, the present study is limited in scope and needs to 
be appropriately contextualized. Like other qualitative work, it may not be generalizable to the entire 
population. Instead, the present study speaks to the specific experiences of women seeking graduate and 
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professional degrees and living in a specific region. However, this analysis provides important, timely, 
and rich perspectives about ART schemas, which remain relatively understudied in the available 
literature. Second, the present paper focuses only on women and presents a vignette of a straight couple. 
Interviews with men and using alternative vignettes would be informative, but they are outside the scope 
of the present paper.  
Third, the present study uses vignettes as a central component of the qualitative interview. 
Vignettes are well-suited for this project for practical and theoretical reasons. Practically, vignettes create 
social distance for participants, which may make answering questions about potentially sensitive topic 
like infertility easier (Jenkins et al. 2010). Additionally, the use of a vignette allows a highly hypothetical 
question to become more concrete, thus, making it easier for participants to discuss (Finch 1987). From a 
theoretical perspective, vignettes are an effective and useful way to “unpackage” assumptions, beliefs, 
and attitudes (e.g., schemas) about a topic (Hughes 1998:384). However, vignettes also have important 
limitations. Most notably, the degree to which imagined actions “match up” with behaviors at another 
point in time is unclear (Barter and Renold 2000; Finch 1987; Hughes 1998). However, as both Hughes 
(1998) and Finch (1987) discuss, this limitation is an issue with any number of research modalities due to 
the many ways context and emotionality can differ and differences between private and public accounts 
more generally.  
Finally, like other studies, selectivity into the sample has the potential to skew or bias the 
findings. However, by framing the study more broadly about family-decision making and goals, rather 
than on ART or infertility, I believe I was able to increase the diversity of perspectives captured in the 
study. Despite this framing, there is also the possibility that women who wish to participate in this kind of 
study may be selective in ways that bias the findings.   
3.10 Conclusion 
This study provides new information about the social context of ART among Black and White 
women pursuing graduate and professional degrees. The findings suggest that knowledge of ART is 
widespread, but that where women learn about ART may be uneven reflecting differences in social 
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networks. In addition, the findings suggest Black women’s schemas about ART are more balanced and 
positive than White women’s, which is contradictory with the idea that “sociocultural differences” in 
perceptions of IVF are driving the disparities observed in utilization. Instead, these results suggest that 
competing deep schemas and material and structural barriers may shape differential treatment seeking as 




Table 3.1: Characteristics of Eligible Sample across Recruitment Waves 
 





























Race         
% Black 13% 48% 36% 54% 46% 64% 57% 75% 
Age          
% 25-29 90% 61% 45% 84% 82% 100% 100% 100% 
Relationship 
Status         
% In a 
relationship 70% 61% 64% 54% 39% 64% 57% 75% 
Degree Type         
% Doctoral 
Level Program 66% 52% 64% 59% 54% 71% 86% 100% 
         
N
4 









    Notes: 
1. The sampling frame included all graduate students (i.e., of all sexes and racial backgrounds), which resulted in a 
smaller proportion of eligible Black women who responded to the survey.  
2. The second sampling frame for Round 2 and 3 includes all graduate and professional school students who 
identified as Black or White and female.   
3. Eligible sample includes women in graduate programs, 25-35, without children, who do not intend children in the 
next 6 months, and those who agreed to be contacted about participation. 
4. N indicates the number of eligible surveys in the eligible sample column, number of emails sent to eligible 
participants in the interview invite column, and number of interviews conducted in the interview done column.   
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American White Totals 
 
16 15 31 
Age Range 
   25-29 11 9 20 
30-35 5 6 11 
Program 
   Master’s Degree
1
  2 7 9 
PhD or Doctoral Degree or dual doctoral degree (excluding MD)
2 
8 6 13 
MD or Dual MD programs 6 2 8 
Broad Field of Study 
   Social Science 2 5 7 
Health (Medical school, Master of Public Health, etc.) 9 4 13 
Humanities and Arts 1 0 1 
Natural Sciences 1 0 1 
Professional Degree (e.g., Pharmacy, Dental, Law, Master of Social 
Work, Master of Public Planning, etc.) 3 6 9 
Relationship Status
3 
   Single 8 4 12 
Partnered or Engaged 7 6 13 
Married  1 5 6 
Childhood Socioeconomic Status
3 
   Low 6 3 9 
Middle 4 5 9 




   None 2 9 11 
Low 5 4 9 
Moderate 2 1 3 




   Low 0 2 2 
Moderate 6 8 14 
High 10 5 15 
Childbearing Intentions
3 
   Yes, Definitely 5 4 9 
Yes, Normative 4 2 6 
No, Developed Over Time 1 1 2 
No, Never 1 4 5 
Ambivalent 5 4 9 
Notes: 
1. Includes Masters dual-degrees 
2. Includes dual doctoral degrees that include a doctoral degree and a master’s degree 
3. Identified from transcript data. See Appendix 3.4 for details on how these categories were identified and 
determined.   
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Table 3.3: Sample Quotes for Categories of Explanations for Success Rate Estimates 
Explanation Category Example Quotes 
Empirical or 
Medical/Health 
So she doesn't have a lot of eggs, but the problem wasn't that she doesn't have a lot of 
them, so, mm. But her age, uh, I would say like she probably has like a 50% chance. – 
Tiffany 
 
I mean it sort of depends on like a number of biological factors that I don't know the 
details about. I don't know. I think she's probably better than 50/50 if she's otherwise 
healthy and his sperm are decent, and provided that they're able to make a good embryo 
in the first place. And provided that is the only problem, again, I'm assuming that the 
only problem is her ability to produce eggs and there's no problem with like her uterus or 
anything like that. I think I'd say better than 50/50, but less than 80%. That's my guess.— 
Brianna 
 
I think she has a good shot at 37. I do. I really do think she has a good shot. She's young, 
her uterus is healthy. So I would say like 60% shot. -- Sade 
 
Hmm. 30% chance. I don't know. But for them the main issue was not getting pregnant 
was the fact that she's doesn't produce as much. So for them I think there might be a 
heightened chance compared to other people for whatever reason, who would be the 
situation and need to do so. So, 33%. – Zoey 
Perceptions of ART Hmm, it's a good question because often times people need to do like several rounds of 
IVF for it to take. So, it's maybe a 20% chance on the first try or something like that. 
Maybe a little bit more or less. It might take two or three times for it to stick. – Samantha  
 
I think it's more likely than them having sex because of her eggs, but I don't think it's 
100% because sometimes it doesn't take. – Willa 
 
Just my understanding of how difficult it can be, or at least the stories I've heard, been 
told in the media. It's difficult. It's not like a guaranteed. – Melanie 
Guess Interviewee: Like 75%? Interviewer: Anything informing the 75%? Interviewee: 
Nothing. Just really guessing. – Lauryn  
 
Interviewee: I have no idea what the statistics are, so… Interviewer: Any guess in the 
dark? You can say no. Interviewee: I want to say 50/50. –Amelia  
Hopeful I'm just hoping that it's more than 50, but I hear about people having to do that more than 
one time. So, I know that it's not 100% effective. And you also have to consider whether 
or not this was a good egg or good sperm and all of that stuff. So I'm going to go for 75 
to be optimistic. – Alexis  
 
I'm so hopeful. I hope she does [get pregnant]. Maybe, I dunno what the doctor says, 
what the medical professional say. Hopefully they say above 50% probability. I'll 
probably give it a 50% as well. If she manages stress. – Kelsey 
Rational Interviewee: I don’t know. 50/50. Interviewer: Anything informing the 50/50 guess? 
Interviewee: No, I guess, I don’t think people would do it if there was a very low 
likelihood. But I don’t know –  Daisy 
 
Interviewee: That’s a good question. I don’t know the statistics. I’m just going to throw 
out 50%. Interviewer: Anything driving the 50%? Interviewee: Just cause I know it’s  not 
a hundred percent effect or not like extremely effective. It depends on the person. But I 
also know that it works well enough that people are willing to try it. So trying to throw 





Table 3.4: Sample Quotes for Categories of Response to Whether the Participant Would Recommend IVF 
to the Scenario Couple  
Rationale Category Example Quotes 
Family creation method 
importance 
I think it depends on their goals. If they're like, we want to have a baby, like 
Hannah [name of woman in scenario] wants to birth a baby, and that is our end 
goal. Like full stop. It's like, okay, well then this is like the next line of defense. – 
Samantha 
 
Yeah. I mean if they really, really want their own child, then I think they might not 
have another option. – Elise  
 
If they want a biological child that would be the best option. It seems like that's 
what they want. – Kelsey 
Resource Availability Based on what I know professors [occupation of woman in scenario] make and I'm 
guessing with an MBA [degree of man in the scenario] he's doing all right 
financially, I'm sure it's within their reach. –Fiona  
 
If they really want to have children and there's not been any other means and they 
don't want to adopt then yeah. And they can afford it. – Melanie  
 
 I think that if you want to get pregnant and that's your option, and you have the 
resources to be able to do it, then by all means go for it. –Alexis 
 
Yeah, like if it was something that they really want to do if they were able to afford 
it. – Emma 
Recommend by professionals I think they should try it. I don't think it would necessarily hurt to try unless it has 
very low success rates. I feel like they've spent an entire year of their lives trying, 
so they might as well try something else, if it's medically acceptable and stuff and 
doesn't cause harm or anything like that. –Zoey  
 
If they are set on having their own biological child and like, and it seems like they 
are good candidates for that, she’s otherwise healthy, et Cetera, et cetera. If she 
were my friend and she was like, we really, you know, we've been trying for a long 
time. I have these issues, you know, this is my diagnosis. The doctor recommended 
IVF. I'm a good candidate. Like, we're going, we're using a good, like reputable 
clinic and all of that. I'd be like, yeah, I think, you know, if this is something that's 
important to you, you should do it.-Brianna 
Prepared/well informed If they're prepared for any consequence. I don't know that I would recommend it, 
but I would recommend that they get as much information as possible to make the 
best decision for them. – 016  
 
Yes. That's on them. But yeah, if they know the pros and cons to it, if they know 





Table 3.5: Sample Quotes for Categories of Rationales to Whether the Participant Would be Open to 
Using IVF Themselves in the Future 
Rationale 
Category 
Example Quotes  
Risk of 
Utilization 
I think so… I’d be really nervous to have multiples, but other than that, I think it would be fine – 
Faith 
 
The only think I know is it’s really expensive, and, I think, there’s a lot of shots and it’s painful, 
like, all the shots before the actual procedure is painful. –Jordyn 
 
I mean, it's expensive and it's emotionally draining and the shots in the butt aren't fun either. And 
like you do have to go through the retrievals and the transfers and, they're still procedures that you 
have to under anesthesia for. So it's still, there's always like a risk. – Bridget 
Resources I think so. If I had the money. – Destiny 
 
I would consider using IVF if I could afford it. – Emma 
 
I would probably give myself like a limit of times or hours I'm willing to spend on it before I just 
like keep trying to do it cause I know it'll be expensive and I'll probably be a mess if I do like three 
times and it doesn't work out. - 036 
Partner 
Willingness 
I think I might rather like adopt, but it depends. I guess if I'm with a partner who it's one of his 
purposes in life that he will be more fulfilled to have a child with me. And you know, he convinces 
me that that is the case and that I feel very solid in our relationship and that we won't raise a child in 
a broken home, then I would consider it. – Tiffany 
I think a lot of it does come down to the preferences of my spouse If she has that inclination to want 
to have her own child that will weigh heavily. .  – Zoey [Woman who identifies as LGBTQ+] 
 
It's an interesting question that we've actually, my husband and I, have talked about quite a bit. Part 
of us feels like if it didn't happen naturally, maybe that would be fine. – Amelia 
Identity  I'm conflicted because on the one hand the scientist in me is saying it's great being able to give hope 
to people who I do otherwise couldn't have been able to conceive on their own. And I think the 
ability to help someone procreate and bring life is something that has no equal in my opinion. But on 
the other hand, there is the idea that maybe it wasn't meant to be and then it's the idea of playing 
God and trying to do things. But I'm not so much sold on that idea anymore because then we 
wouldn't have antibiotics, we wouldn't have anything... So that's why I try not to subscribe as much 
to that view. But I think it's a wonderful thing to be able to help someone in need. And I think as 
religious person, for me as a Christian, that's kind of what you should do. –Gianna 
 
I feel like I would have the resources. I feel like if I really wanted a biological child that would be 
my option. I probably wouldn't tell my mom about it. [Interviewer: Why not?] I wouldn't tell my 
mom about it because her sister went through a similar situation and that was just like this judgment, 
because she waited, she got her Doctoral my aunt, and my mom kind of like had kids early. And so 
that was this dynamic where you should have waited later, you would have more established and 
like more comfortable to raise kids. 
Childbearing 
Ambivalence 
I don't see myself wanting to have kids that much to do that. -Tiffany 
 
A lot of it started with just the feeling of like, okay, I could have kids or not. I think it's a lot. If I 
could get pregnant that's great, but if not, it's not the end of the world for me. And even if like my 
fiancé wants to have kids, it seems like a lot physically to do. –Hawa 
 
No. Honestly, if I get to that point and I haven't decided if I want a kid, I feel like it would be too 




Then also, particularly if you're a child of color, you're chances of getting adopted and getting 
placed into a nice house is much lower. And so I just kind of feel like I'm kind of interested in kind 
of being part of the solution there if I can, or at the very least if I don't adopt kids, I would definitely 
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want to be like a mentor and just helping kids who are going through a lot of troubles that they 
couldn't control of your own. And like even supporting, if they're with family, they're with their 
birth families, just being supportive for them and helping the parents out where I can. –Hawa 
 
It's an interesting question that we've actually, my husband and I, have talked about quite a bit. Part 
of us feels like if it didn't happen naturally, maybe that would be fine. And we just accept that… 
[Interviewer: The dogs?]. The dogs, yes. Um, because we have a lot of nieces and nephews. Um, 
and there is that, you know, the hardship of going through it and it might be hard to put yourself 
through that again, especially if it's not 100%. Or adoption is always an option. -  Amelia 
Unqualified/ 
No Caveat 
Oh yeah, for sure. –Brianna 
 
I mean, the answer would be yes, of course…. I hope it doesn’t come to that, but yeah, I definitely 
would pursue that-Melanie 
 
Probably not. Probably not. –Chloe 
Other 
Rationales 
I'm fine with it. Yeah. It makes sense that, you know, as the, like the sort of childbearing age or like 
median age of childbearing has gone up in the past 20 years or so, that that there's going to need to 
be more medical intervention because, you know, sometimes our bodies are like, Whoa, Whoa, 
Whoa, I wanted to do this when we were 16, when we were like super fertile, you know. Um, so, 
you know, that's what women need to do. Like I'm, you know, I'm definitely fine with that. I would 









Given the demographic and social context of the United States, there is every reason to believe 
infertility and infertility treatment seeking will increase in the coming years. This dissertation focused on 
assisted reproductive technologies (ARTs), which are a set of advanced infertility treatments that can be 
used to help people have the children and families they desire. Like other health technologies, ART 
access, use, and outcomes are marked by racial and socioeconomic inequality. This dissertation has 
advanced the demographic and sociological study of these increasingly common technologies.  
The first chapter of this dissertation provided a comprehensive demographic analysis of the past, 
current, and future impacts of ART in the United States. The results show a small, yet growing and 
unequal, contribution of ART to U.S. total fertility overall and across racial, socioeconomic, and parity 
groups. The first chapter confirms work from other settings that shows ART is not a “silver bullet” for 
lowest-low fertility. It also shows that ART is and will continue to be an important avenue of childbearing 
for some groups of women. These demographic analyses confirm and build upon the descriptive work of 
Tierney and Cai (2019), while making additional contributions in this area. In particular, the paper is the 
first to estimate the net impacts of ART taking into account how these technologies may change over 
time, and the first to provide projections of the future landscape of ARTs in the United States. More 
broadly, this paper provides an overarching demographic portrait of ARTs in the United States now and 
into the future. 
The second chapter applied a widely used bio-social framework of weathering for how social 
environments impact health to the case of inequalities in infertility treatment outcomes. The analyses find 
little consistent evidence of disparities in weathering indicators of health using two nationally 
representative data sources. The analyses find little consistent evidence of weathering or disparities in 
weathering-related health indicators using two nationally representative data sources. However, small 
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sample sizes and specificity of survey questions make it difficult to conclusively address the role of 
weathering and infertility treatment outcomes at this time. Despite the mixed findings, the paper makes 
important contributions to the field. For example, the application of the weathering hypothesis to 
inequalities in infertility treatment outcomes is novel for the field, even though the available data are 
limited. In addition, the paper draws critical attention to the lack of adequate data to address the numerous 
concerns about inequalities in these technologies. Overall, this chapter represents a first attempt to use 
bio-social theories to answer calls from the CDC and other scholars to address the causes of racial 
disparities in infertility treatment outcomes. 
The final chapter of this dissertation explored a potential upstream cause of ART inequalities. 
The chapter provides new information about the social context of ART among Black and White women at 
risk for future ART use, who are also likely networked with other women who may seek these services. 
The findings suggest that knowledge of ART is widespread, but where women learn about ART may be 
uneven reflecting differences in social networks. In addition, the findings suggest Black women’s 
perceptions of ART are more balanced and positive than White women’s, which is contradictory with the 
idea that “sociocultural differences” in perceptions of IVF are driving the disparities observed in ART 
utilization. This chapter makes two central contributions to the field. First, it is the first to provide in-
depth information about schemas of ART among women who are not yet experiencing infertility. This 
sample provides different information about the social context of ART, which is an underdeveloped area 
in the field, even though its importance in help seeking has been demonstrated in the empirical literature 
(Greil et al. 2011). Second, the paper provides a comparative analysis of Black and White women about 
infertility perceptions and perceptions of ART. Previous work on women experiencing infertility has 
focused on socioeconomic differences or focused on one racial group, but this chapter directly 
investigates potential differences between Black and White women with similar educational trajectories. 
More generally, this chapter advances the field’s understanding of the normative social context of ART in 
the United States and helps to identify the potential material and structural barriers that impede and 
stratify access to and utilization of desired services.   
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Although each chapter is distinct in its approach and focus, together they represent a substantive 
step forward in the demographic and sociological study of assisted reproductive technologies in the 
United States. Overall, they provide new insights into the future landscape of ART as well as the social 
and institutional mechanisms that underlie racial inequalities in ARTs. At the same time, more work is 
needed to further clarify how racial inequalities are created and perpetuated in ART access, utilization, 
and outcomes, and what effects these inequalities may have on the future fertility of the United States. 
The findings from these three papers suggest a number of possible directions for future research. For 
example, demographic analyses of the effects of insurance mandates or other interventions related to 
improved equity for infertility treatments would be an interesting way to explore the potential future 
impacts of ART on population fertility and to improve our understanding of the role ART could play in 
sustaining replacement-level fertility. Meanwhile, the findings regarding weathering encourage the 
pursuit of new and alternative data sources to investigate this theory, including the use of medical records 
or claims data. Finally, the final dissertation chapter raises questions about the role of material and 
structural barriers related to wealth and provider bias, which could be explored by future work to better 
understand how inequality in ART utilization is created and perpetuated. These efforts at identifying 
social mechanisms could be used to inform clinical guidelines for treatment and to help biomedical 
researchers consider the role of social inequalities and processes in ART outcomes as they continue to 
improve and advance these technologies. Continued research focused on identifying the social and 
institutional mechanisms of inequality in ARTs is necessary and vital in designing and implementing 







APPENDIX 2.1: MULTIVARIATE ANALYSES ON THE NON-IMPUTED DATASETS WITH 
CASEWISE DELETION OF MISSING CASES 
  NSFG       NHANES       
 
Ever Sought Any 
Treatment 
Currently Seeking 
Any Treatment Ever Sought Any Treatment 





Race (Ref= White, 
NH) 
   
                         
    Hispanic 1.30 0.37** 0.98 0.27*   2.32 0.33 0.11* 1.10 
 
(0.29) (0.14) (0.48) (0.15)    (2.34) (0.25) (0.09) (0.16) 
Black, NH 2.28** 1.00 1.62 0.89    1.84 0.21* 1.05 1.31+ 
 
(0.57) (0.32) (0.73) (0.55)    (1.01) (0.14) (0.74) (0.18) 
Other Race 1.07 0.40* 0.71 2.21    1.35 0.94 0.65 1.16 
 
(0.39) (0.17) (0.43) (2.71)    (1.13) (0.76) (0.50) (0.17) 
Nativity (Ref= US 
Born) 
        Foreign Born 0.48** 1.09 0.36* 0.61    0.42 0.89 1.11 0.84 
 
(0.12) (0.38) (0.18) (0.37)    (0.28) (0.61) (0.94) (0.12) 
Age 1.00 0.99 1.00 1.01    1.00 0.91* 1.01 1.03* 
 




        Married or 
Cohabiting 1.42+ 1.84* 0.80 1.76    1.85 2.65 0.44 1.15 
 
(0.30) (0.51) (0.33) (0.96)    (0.92) (2.18) (0.25) (0.16) 
Parity (Ref=0) 
        Parity 1+ 0.71+ 1.71+ 1.05 1.25    0.62 0.23+ 0.48 0.84 
 
(0.13) (0.49) (0.36) (0.54)    (0.32) (0.18) (0.29) (0.12) 
Education (Ref=> 
BA) 
        BA or More 0.53* 1.89+ 0.22** 3.03+   0.38+ 3.93 0.71 0.86 
 
(0.13) (0.69) (0.11) (1.98)    (0.21) (4.01) (0.42) (0.13) 
Income (>299% 
FPL) 
        300% and higher 0.45*** 2.45** 0.46* 5.28**  0.84 1.92 0.69 0.81 
 
(0.09) (0.71) (0.18) (3.18)    (0.46) (1.49) (0.38) (0.11) 
Insurance Status 
(No Gap) 
        Had insurance gap 
       
0.73* 
 
1.09 0.63+ 1.30 1.49    1.35 1.44 0.76 (0.09) 
 
(0.22) (0.17) (0.47) (0.83)    (0.62) (0.85) (0.44) 
 Binge Drinking in 
Last Year 
(Ref=Yes) 




No or N/A 
    
1.00 0.68 1.01 (0.13) 
     
(0.88) (0.39) (0.14) 
 Smoking (Ref=Less 
than 100) 




    
0.61 3.27 0.50 (0.12) 
     
(0.32) (2.64) (0.33) 
 STI (Ref=None) 
       
1.31+ 
1 or more 2.31*** 0.55* 2.96** 0.27*   1.56 0.67 0.70 (0.18) 
 
(0.39) (0.14) (0.97) (0.14)    (1.15) (0.40) (0.46) 
 NSFG Cycle (Ref = 
2015-2017) 
        2013-2015 Data 1.33 1.02 2.37+ 0.27    
    
 
(0.37) (0.37) (1.12) (0.23)    
    2011-2013 Data 1.20 0.99 1.95 0.17+   
    
 
(0.33) (0.41) (0.92) (0.15)    
    2006-2010 Data 1.49+ 0.80 2.24+ 0.40    
    
 
(0.34) (0.28) (0.96) (0.34)    
    NHANES Cycle 
(Ref=2013-2014) 
        2015-2016 
    
0.85 3.07+ 2.76* 0.97 
     
(0.45) (1.78) (1.15) (0.11) 
         Constant 0.45 11.80** 0.55 21.36*   1.05 130.30** 5.17 1.76 
 
(0.25) (9.22) (0.56) (28.33)    (1.34) (226.00) (7.12) (0.76) 
Unweighted N 1810 1810 407 407    147 147 147 147 
p-values: + <.10, *<.05, **<.01, ***<.001 
Notes: BMI, SRH, and exposure coefficients are odds ratios. Scale coefficients are incident risk ratios. Standard 








My name is Kate Tierney, and I am a graduate student in the sociology department at UNC. I am 
conducting an interview-based research study about family desires and future parenthood among women 
in graduate and professional school.  
 
If you are interested in participating in this study, please fill out the short survey here (or here: {link}) to 
find out if you are eligible. If you are eligible for the study and participate in the interview, you will 
receive a $10 gift card. 
  





Doctoral Candidate, Department of Sociology, The University of North Carolina at Chapel Hill 






APPENDIX 3.2: SCREENING SURVEY FOR PARTICIPANTS 
 
Introduction text: Thank you for your interest in my research study on family desires and future 
parenthood. The following questions will assess whether you meet the criteria for participation. 
Participation in this survey is completely voluntary, and there is no consequence for not participating or 
discontinuing participation. The survey should take no more than five minutes.  
 
If you do not meet the criteria for inclusion in the study, you will be informed at the end of the survey and 
your results will be deleted. If you qualify to participate in the study, you will be provided further 
information about the study and asked for your contact information for follow up. Should you qualify for 
the study and participate, you will receive a $10 gift card. You may decline to be contacted after 
completion of the survey without penalty. 
 
Your answers are confidential and will not be shared.  
 
Thank you for your time.  
 




Prefer not to say 




Over 35  
Prefer not to say 
Question 3: Are you currently seeking a graduate 
or professional degree?  
Yes 
No 
Prefer not to say 
Question 4: What kind of degree are you seeking? 
Masters level degree 
Doctoral level degree (e.g., Doctoral, MD) 
Other level 
Prefer not to say 
Question 5: Are you currently in a relationship? 
Yes 
No 
Prefer not to say  
Question 6: Do you currently have children or are 
you currently pregnant? 
Yes 
No 
Prefer not to say 
Question 7: Are you anticipating trying to become 
pregnant within the next 6 months? 
Yes 
No 
Prefer not to say 
 
Question 8: What is your race/ethnicity? Check as 
many as apply.  
Black or African American 
Hispanic or Latinx 
White 
Native American or American Indian 
Asian/Pacific Islander 
Other  
Prefer not to say  
Outcome Text if ineligible: Thank you for completing this screening survey and your interest in the 
research study. You do not quality for participation at this time. Your responses and data will be deleted.   
 
Outcome Text if Eligible: Thank you for completing this screening survey and your interest in the 
research study. Your answers indicate that you may be eligible for participation in the study. The goals of 
the present study are to learn more about graduate students’ attitudes, beliefs, and goals related to future 




Participation in the study will be in the form of a 1-hour interview where the researcher will ask you 
questions about your family desires and related barriers. The interview will then be coded and combined 
with data from other participants to produce a scholarly article summarizing and synthesizing the 
findings. No identifying information will be used and steps to ensure your anonymity will be taken such 
as changing your name and identifying information.  
 
If you consent to being contacted regarding participation please provide an email where you can be 
reached for follow up in the space below. Participation is voluntary and you are not required to participate 
even if you provide your contact information. If you do not consent to being contacted, please do not 




APPENDIX 3.3: FIRST AND SECOND OUTREACH EMAILS TO ELIGIBLE PARTICIPANTS 
 




Thank you for agreeing to be contacted about my research study! As the screening survey mentioned, the 
form of the study is an interview of approximately 1-hour. The interview will include questions about 
your family background, your future plans for work and family, and then a multi-part vignette story where 
you will be asked questions about a scenario.  The interview information will used with other data to 
produce a scholarly paper. Steps to protect your identity will be in place and are detailed in the consent 
form attached.  You will receive a $10 gift card for participation. 
  
If you are still interested in participating, please let me know, and we can schedule the interview. I 
am also happy to answer any questions you have about the study or the consent form.  
  




Doctoral Candidate, Department of Sociology, The University of North Carolina at Chapel Hill 




Second Outreach Email, Sent 2 Weeks after First Outreach if No Response 
 
Dear {Name},  
 
I hope this email reaches you well. I am writing to follow up about whether you are interested in 
participating in my research study about family desires and future parenthood among women in graduate 
school. The study is in the form of a 1-hour in-person interview, and you will be given a $10 gift card for 






Doctoral Candidate, Department of Sociology, The University of North Carolina at Chapel Hill 






APPENDIX 3.4: INTERVIEW GUIDE 
 
Introduction language: Thank you for agreeing to participate in this study.  The interview will start with 
questions about your background and plans for the future. Afterwards, I will provide you some scenarios 
and ask you questions about them. As a reminder, if there are any questions you don’t want to answer, 
that’s completely fine, just say pass or something like that. Also, there are no right answers to these 
questions, so feel to answer them however you’d like. Do you have any questions before we get started?  
 
Family Background 
- Could you describe the family you grew up in for me?    
- Could you tell me about any siblings you have? Probe on: What do they do for work? Do they 
have children? Are they married?  
- How would you describe your mother’s education and job when you were growing up?  
- Were/are your parents married? 
- What role did religion or faith play in your life growing up?   
- How would you describe your religious beliefs now? 
- How close do you feel with your family?  
- How often do you talk with them?  
- What kinds of things do you talk about when you talk with them?  
- Can you tell me about the last time you talked with a member of your family?   
- How important are your family’s opinions and views to you? 
 
Family & Future Plans 
Transition sentence: Thank you for telling me about your family background. I want to next talk about 
your plans for the future. 
- How did you come to be getting a graduate degree?  
o Probe on type of degree and length to completion/age at completion 
- Could you walk me through what happened when you told your family that you were planning to 
go to graduate school?  
- How does your family feel about you being in this program? 
- If we met again in ten years, what do you think will be going on for you personally and 
professionally?  
o Type of job or position – what would you be doing for work? 
o Type of romantic relationship or partnership – what type of relationship do you 
see yourself in?  
 Clarify if participant is partnered and/or married.  
o If children mentioned:  
 How many children do you want to have?  
 How certain do you feel that you will have # children? 
 How important is it to you that you have children in the future?  
 Can you imagine a life without children? How do you think that would 
be?  
o If children not mentioned: 
 How do you feel about having children?  
 What are some of the reasons you feel this way? 
 If does not desire children:  
 How did you come do this decision?  
 How certain do you feel that you won’t have any children? 
o How important is it to you that you don’t have children in the future?   
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- If your parents could change anything about your future plans, what do you think they would 
change? 
- How would you say your plans for the future compare with your close friends? 
 
Transition: I appreciate you sharing about your plans for the future. I next want to walk through a 
scenario of a heterosexual or straight couple preparing to have their first child. The people in the scenario 
are not real, but the scenario may be familiar. I’m going to read each section in parts and ask you 
questions about each section as we go. Again, there are no right answers to these questions. Do you have 
any questions before we start?  
 
Vignette  
Section 1.1: Hannah is a 37 year old woman with a Doctoral who works as a tenure-track assistant 
professor. Hannah is still working to get tenure, that is, a more permanent job contract. Her 
husband, Matthew, is a 39-year old man with a Masters in Business Administration (an MBA) who 
works as a hospital administrator. Hannah and Matthew do not have any children, but they would 
like to have two. 
- What reasons do you think Hannah and Matthew have for not having children yet?  
- When do you think Hannah and Matthew should start having children? 
o How did you arrive at this answer?  
- What kinds of things might make it difficult for Hannah and Matthew to have the children they 
want now? 
o Probe on age, competing demands (family, work, other obligations) 
 
Section 1.2: Hannah and Matthew have been trying to conceive a baby for the last year. Hannah 
has not yet been able to get pregnant 
- If Hannah were a friend of yours, what advice would you give her? 
- What should Hannah and Matthew do? 
o Probe on specific actions Hannah should take 
o Probe on why Hannah should take those actions.  
- How do you think Hannah feels about these difficulties getting pregnant? 
- How do you think Matthew, her husband, feels about these difficulties?  
- How would you feel if you had this experience? (If desire children) 
o What would you do? (If desire children) 
Section 1.3: After several doctor’s appointments and tests on her and her husband, Hannah was 
informed that she has diminished ovarian reserve, a diagnosis meaning the ability of Hannah’s 
ovaries to produce eggs is reduced. She is informed that this condition, in her case, is most likely 
related to her age. 
- How do you think Hannah reacted to this news?  
- How do you think her husband, Matthew, reacted to this news? Does his reaction differ? 
- If Hannah was one of your friends, how would you respond to this news?  
o What advice would you give her?  
- Have you ever been in this situation in real life? 
- Who do you think Hannah would tell about this diagnosis? 
o Probe on why this should/shouldn’t be shared with specific groups 
- If Hannah told her parents, how do you think they would react?  
o Would it make any difference to how they would react if you knew that Hannah’s mother 
also had difficulties getting pregnant?  
- What do you think Hannah and Matthew should do now?  
o What would you do now if you were in a similar situation? (If desire children) 
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Section 2.1: Hannah and Matthew have decided to pursue fertility treatments to help them 
conceive. They are considering using in-vitro fertilization, usually called IVF. IVF is a process 
where mature eggs are collected from a woman’s ovaries and fertilized with sperm in a lab and 
then the embryo or fertilized egg is implanted in a woman’s uterus 
- How familiar with this treatment are you? (alternative: do you know much about IVF?) 
- How did you come to learn about this treatment?  
o Probe on Media/tv, friend/family use 
o Probe on when they first learned about this technology.  
- What should Hannah and Matthew consider about this treatment before deciding to use it?  
o Probe on role of friends, family, religion, stigma, community 
o What information do you think would convince Hannah and Matthew to not use this 
treatment? 
- Based on what you know, would you recommend Hannah and Matthew use IVF?  
o Would you use IVF if you found yourself in a similar situation? (If desire children) 
 What makes you say that? 
- What are your views on IVF as a method for becoming pregnant?  
- How likely do you think it is that you might need to use IVF or another fertility treatment to get 
pregnant in the future? (If desire children) 
 
Section 2.2: Hannah and Matthew and decide to try IVF using Hannah’s eggs and Matthew’s 
sperm.  
- How likely do you think it is that Hannah will get pregnant? 
o How did you come to that answer?  
- How do you think Hannah feels about using IVF to get pregnant? 
- How likely is it that Hannah told her family about using IVF? 
 
Section 2.3: Hannah does not get pregnant after this round of IVF. She and Matthew are 
considering a few different options. They are considering using a surrogate, that is, implanting an 
embryo from Hannah’s eggs and Matthew’s sperm into another woman’s uterus. They are also 
considering trying IVF again using a donor’s egg, that is, an egg from someone other than Hannah. 
They have also begun to consider adoption. 
- How familiar are you with these different options – using a surrogate, using a donor’s egg, and 
adoption? 
- How did you come to learn about {treatment}?  
- In what order should Hannah and Matthew pursue these different options? 
o Probe on explanations for why 
- Which do you think you’d be most likely to pursue in this situation? (If desire children)  
- From your own perspective, what do you think about these different options?  
- Of all the methods we talked about today, including IVF, do you have any ethical concerns about 
any of them?  
Thank you so much for taking the time to share your thoughts about this with me. I really 
appreciate it. I have two final questions for you. 
-  What did you think about the scenario we discussed?  
- Is there anything else I should have asked you or that you would like me to know
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APPENDIX 3.5: CLASSIFICATION SYSTEM USED TO DETERMINE CHARACTERISTICS 
LISTED IN TABLE 3.1 
 
Childhood Socioeconomic Status 
The relevant questions occur in section one of the interview where questions related to family structure 
and parental education and occupation are asked. Two features are considered for childhood SES: 1) 
highest level of education for the residential parents/guardians and 2) occupation type, based upon the 
International Standard Classification System of Occupations (International Labour Organization 2017). 
Parents’ jobs/education during childhood are evaluated, though several participants described parents 
getting more education or changing occupations over time.  
 
- High-SES defined by:  
o At least one parent with more than a 4-year degree, and/or 
o At least one parent in professional or managerial positions 
- Middle-SES defined by: 
o Parents with a 4-year degree OR some college/associates/trade/certification degree , and 
o Parents employed in the technicians and associate professionals, clerical support, 
craft/trade, skilled agricultural, or armed forces 
- Low-SES defined by: 
o Parents with a high-school education or less and/or 
o Parents employed in service/sales, plant/machine labor, and elementary occupations.  
 
Other considerations: 
- If participants described growing up in a household where at least one parent needed to work 
several jobs at a time, they are classified as Low-SES.  
- If participants described separated or divorced parents, the residential parent’s 
occupation/education is used. 
- If participants described residential parents with disparate education/occupation combinations, the 
higher status parent’s information is used.  
 
Adult Religiosity  
The relevant questions occur in section one of the interview where participants are asked about their 
current faith/religion/spirituality.  
 
- High religiosity is defined by: 
o Participants identifying religion/faith as very important to them, and  
o Practicing regularly in some capacity (e.g., church or praying or reading religious texts) 
- Moderate religiosity is defined by: 
o Participants identifying it as important or  
o Practicing regularly  
- Low Religiosity is defined by: 
o Participant identifying it as only somewhat important, and 
o Not practicing regularly 
- None is defined by:  
o Participant stating they are agnostic, atheist, or are not a part of a religious 
community/institution  
 
Family Closeness  
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The relevant question was asked in section one of the interview. Family closeness questions included 
questions about 1) how close the participant feels to family, 2) how often they talk to family members, 
and 3) what types of things they talk about with family members.  
 
- High closeness is defined by: 
o Participant reports high closeness, and 
o Participant reports talking to family members at least weekly, and 
o Participant describes a range of topics covered 
- Moderate closeness is defined by 
o Participant reports closeness, and 
o Participant reports talking to family members at every other week, and 
o Participant describes a superficial range of topics or notes that the conversations are not 
deep or specific topics like dating or other things are not discussed 
- Low closeness is defined by 
o Participant reports low closeness OR participant reports conflict in family that has 
resulted in a break or no-contact 
o Reports talking to family irregularly or less than one a month, and 




- If participants describe the relationship being different in the past, the current relationship 
features will be used. 
- If participants describe closeness with some family, but not others, the closest relationship will be 
used. 
- Family in this context references families of origin as opposed to in-laws or partners. 
 
Childbearing Intentions  
Childbearing intentions are included in the second part of the interview where participants are asked 
about their personal and professional life in 10 years. Probes related to childbearing were also part of the 
interview guide.   
 
- Yes – Definitely is defined by: 
o Participants describe having children as extremely important, and 
o Cannot imagine a life without children, and  
o Participants describe clear plans about number and/or timing of future childbearing 
- Yes – Normative is defined by: 
o Participants plan to have children, but are not expressing as strong of a sentiment as 
above, and 
o Participants who have unclear plans for the number or timing of future childbearing 
- No  - Never is defined by: 
o Participants who do not plan to have children, and 
o State they have never wanted children or have felt this way for a long period of time 
- No – Developed is defined by: 
o Participants who do not plan to have children, and  
o State this is a relatively new decision or marks a change in their childbearing intentions 
from the past 
- Ambivalent is defined by 
o Participants who express ambivalence or uncertainty about having children, and 
o May consider their partnership status or partners wishes in having children, or 
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